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1 AWS-2 & AWS-4 (only for downlink: 1995-2020MHz)

1.1 AGC threshold level

Test Conf. AGC Threshold level
DL_1S M_AWGN -0.20dBm
DL 1S M_GSM -0.25dBm

1.2 Out-of-band rejection

Downlink

Agilent Spectrum Analyzer - Swept SA

(I N = T T

Center Freq 2.007500000 GHz . Avg Type: Log-Pwr
PNO: ) Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 20 dB

Ref Offset 265 dB
Ref 30.00 dBm

2007500000 GHz
320.00 dB
PPt

25.2 MHz
StartFreq
1945000000 GHz

Center 2.00750 GHz Span 125.0 MHz
#Res BW 300 kHz #VBW 1.0 MHz Sweep 1.067 ms (1001 pts)

FUNCTION FUNCTION WIDTH FUNCTION VALLE A
2 0091 GHz
1.9949 GHz
2.0202 GHz

The peak of the frequency response fois 2009.1MHz
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1.3 Input-versus-output signal comparison

Input_DL_1S_M_AWGN_Pre-AGC_OBW

Agilent Spectrum Analyzer - Occupied BW
500 AC [ [ [ SEMSEINT ANALIGH OFF 02:01:23 AM Mar 31, 2021

F
Center Freq 2.007500000 GHz Center Freq: 2.007500000 GHz Radio Std: None requency
M\ Trig: Free Run AvglHold:>10110

C
#IFGain:Low " #Atten: 30 4B Radio Device: BTS

Ref 20.00 dBm

Center 2.008 GHz
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 8.10 dBm
4.1396 MHz Freqomset

Transmit Freq Error 5.956 kHz OBW Power 99.00 % DlH
x dB Bandwidth 4.425 MHz x dB -26.00 dB

MSG STATUS

Input_DL_1S_M_AWGN_AGC+3dB_OBW

Agilent Spectrum Analyzer - Occupied BW
g R sne ac [ L [ SEMSEINT ANGUIGN OFF  [02:02:11 AM Mar 31, 2021
Center Freq 2.007500000 GHz Center Freq: 2.007500000 GHz Radio Std: None Frequency
[v] Trig: Free Run Avg|Hold:>10/10
HFGainiLow | #Atten: 30 dB Radio Device: BTS

Ref 20.00 dBm

#Res BW 100 kHz #VBW 300 kHz CF Step

Occupied Bandwidth Total Power 7.66 dBm
4.1306 MHz Ereqorset

Transmit Freq Error 2.276 kHz OBW Power 99.00 % 0 Hz
x dB Bandwidth 4.420 MHz x dB -26.00 dB

Msc STATUS
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Output_DL_1S_M_AWGN_Pre-AGC_OBW

Agilent Spectrum Analyzer - Occupied BW

509 AC | | | GSENSEINT ANALIGN OFF 05:04:30 AM Mar 31, 2021

__FF | F
Center Freq 2.007500000 GHz Center Freq: 2.007500000 GHz Radio Std: None eauency
[v] Trig: Free Run Avg|Hold:>10/10
HFGainiLow _ #Atten: 20 dB Radio Device: BTS

Ref 35.00 dBm

Center Freq|
2007500000 GHz

#Res BW 100 kHz #VBW 300 kHz CF Step

Occupied Bandwidth Total Power 29.1 dBm
4.1394 MHz

Transmit Freq Error 2.692 kHz OBW Power 99.00 %
x dB Bandwidth 4.428 MHz x dB -26.00 dB

Msc STATUS

Output_DL_1S_M_AWGN_AGC+3dB_OBW

Agilent Spectrum Analyzer - Occupied BW
) [ RF [S00 AC [ [ [ SEMSEINT ANALIGH OFF 05:05:06 AM Mar 31, 2021

Center Freq 2.007500000 GHz Center Freq: 2.007500000 GHz Radio Std: None Frequency
M\ Trig: Free Run AvglHold:>10110

C
#IFGain:Low " #Atten: 20 4B Radio Device: BTS

Ref 35.00 dBm

CenterFreq|
2007500000 GHz

Center 2.008 GHz
#VBW 300 kHz

Occupied Bandwidth Total Power 28.4 dBm
4.1384 MHz Freqoftset

Transmit Freq Error -426 Hz OBW Power 99.00 % DlH
x dB Bandwidth 4.430 MHz x dB -26.00 dB

MSG STATUS
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Input_DL_1S_M_GSM_Pre-AGC_OBW

Agilent Spectrum Analyzer - Occupied BW

509 AC | | | GSENSEINT ANALIGN OFF 01:50:06 AM Mar 31, 2021

__FF | F
Center Freq 2.007500000 GHz Center Freq: 2.007500000 GHz Radio Std: None eauency
[v] Trig: Free Run Avg|Hold:>10/10
HFGainiLow | #Atten: 30 dB Radio Device: BTS

Ref 20.00 dBm

Center Freq|
2.007500000 GHz

Span 1 MHz
#VBW 10 kHz Sweep 105.5 ms|

Occupied Bandwidth Total Power 4.99 dBm
246.43 kHz

Transmit Freq Error -56 Hz OBW Power 99.00 %
x dB Bandwidth 311.1 kHz x dB -26.00 dB

Msc STATUS

Input_DL_1S_M_GSM_AGC+3dB_OBW

Agilent Spectrum Analyzer - Occupied BW
) [ RF [S00 AC [ [ [ SEMSEINT ANALIGH OFF 01:51:23 AM Mar 31, 2021

Center Freq 2.007500000 GHz Center Freq: 2.007500000 GHz Radio Std: None Frequency
~, ) Trig:Free Run Avg|Hold: 10/10

C
#IFGain:Low " #Atten: 30 4B Radio Device: BTS

Ref 20.00 dBm

CenterFreq|
2007500000 GHz

#VBW 10 kHz
Occupied Bandwidth Total Power 4.07 dBm
247.77 kHz Freqomset

Transmit Freq Error 1.419 kHz OBW Power 99.00 % DlH
x dB Bandwidth 309.5 kHz x dB -26.00 dB

MSG STATUS
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Output_DL_1S_M_GSM_Pre-AGC_OBW

Agilent Spectrum Analyzer - Occupied BW
e lsoo ac [ | | SENSEINT] A\AIGH OFF :13:05 AM Mat 31, 2021
Center Freq 2.007500000 GHz Center Freq: 2.007500000 GHz Radio Std: None Frequency
[v] Trig: Free Run Avg|Hold: 810
HFGainiLow _ #Atten: 20 dB Radio Device: BTS

Ref 35.00 dBm

Center Freq|
2007500000 GHz

Span 1 MHz
#VBW 10 kHz Sweep 105.5 ms|

Occupied Bandwidth Total Power 24.4 dBm
242.11 kHz

Transmit Freq Error 438 Hz OBW Power 99.00 %
x dB Bandwidth 309.8 kHz x dB -26.00 dB

Msc STATUS

Output_DL_1S_M_GSM_AGC+3dB_OBW

Agilent Spectrum Analyzer - Occupied BW
) [ RF [S00 AC [ [ [ SEMSEINT ANALIGH OFF 05:13:51 AM Mar 31, 2021

Center Freq 2.007500000 GHz Center Freq: 2.007500000 GHz Radio Std: None Frequency
M\ Trig: Free Run AvglHold:>10110

C
#IFGain:Low " #Atten: 20 4B Radio Device: BTS

Ref 35.00 dBm

CenterFreq|
2007500000 GHz

Center 2.008 GHz
#VBW 10 kHz

Occupied Bandwidth Total Power 24.9 dBm
246.71 kHz reqonset

Transmit Freq Error 9 Hz OBW Power 99.00 % DlH
x dB Bandwidth 310.7 kHz x dB -26.00 dB

MSG STATUS

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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1.4 Mean output power and amplifier/booster gain

Input Output
Test Freq. fo ) Gain .
Test Conf. Signal Level Power Power Verdict
(MHz) (dB)
(dBm) (dBm)
Pre-AGC -0.30 20.10 20.40 PASS
DL_1S_AWGN 2009.1
AGC+3dB 2.70 20.24 / PASS
Pre-AGC -0.35 20.26 20.61 PASS
DL 1S GSM 2009.1
AGC+3dB 2.65 20.18 / PASS
Remark:

1. According to the declaration from the applicant, the antenna gain should not exceed 12.5dBi, the
Directional gain = G(ANT) + 10 log (NANT) dBi = 12.5dBi+10log (2) dBi= 15.5dBi.

The total maximum EIRP for the EUT is (20.26dBm+20.26dBm) +15.5dBi=38.92dBm (7.80W)

which don’t exceed the required EIRP limit (1640W/MHZz).

2. Based on discussion in docket No. DA 13-2409 (section 26 & 47) for operation in 2000-2020MHz in
downlink, only 27.50(d)(1) and 27.50(d)(2) apply.
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Test Freq. fo PAPR Limit
Test Conf. Signal Level Verdict

(MHz) (dB) (dB)

DL_1S_AWGN 2009.1 Pre-AGC 9.71 13 PASS

DL_1S_fo_Pre-AGC_PAPR

Agilent Spectrum Analyzer - Power Stat CCDF

] [ R [so@ ac [ [ | SENSEINT] NALIGN OFF 04:56:12 AM Mar 31, 2021
Center Freq 2.009100000 GHz Center Freq: 2.009100000 GHz Radio Std: None Frequency
G Trig: Free Run Counts:5.76 M/10.0 Mpt
#IFGain:Low #Atten: 20 dB

Average Power 100 % Saussian

19.66 dBm ™~
36.62 % at 0dB

100%  3.67dB

1.0% 6.58 dB

0.1% 8.36 dB Cstcp)
001% 9.71dB

0.001% 10.30 dB

0.0001 % 10.42dB || 0.001%

Peak 10.44 dB
30.10 dBm

)
0.0001 A’OdB

Info BW 5.0000 MHz

STATUS |
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1.5 Out-of-band/out-of-block (including intermodulation) emissions and spurious emissions

Note: The EUT support 2x2 MIMO, Per 662911 D01 Multiple Transmitter Output v02r01 clause
(3)(a)(iii): 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 20.26dBm, 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 + 10 log10 (P) dB

Here,

P=20.26dBm= 0.1062W.

So the limit =

P(dBm)- [43 + 10 log (0.1062W)] =-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. 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.
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DL 1S B AWGN_Pre-AGC_Out-of-band emission

Agilent Spectrum Analyzer - Swept SA
g [ RF [soe A [ [ ] B ANALIGN OFF 06:27:39 AM Mar 31, 2021
Start Freq 1.992000000 GHz . Avg Type: RMS WL (P
PN ide L, 1rig:FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 20 dB
Mkr1 1.995 000 0 GHz
Ref Offset 25.5 dB
Ref 35.00 dBm -47.669 dBm

Trace 1 Pass

Center Freq|

1894750000 GHz

StartFreq
1.882000000 GHz|

stopFreq
1.897500000 GHz
‘ 1

Start 1.992000 GHz Stop 1.997500 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.000 ms (1001 pts)

Msc STATUS

DL_1S B AWGN_AGC+3_Out-of-band emission

Agilent Spectrum Analyzer - Swept SA

o | RFIsno ac MALIGN OFF_ [06:28:10 AM

Start Freq 1.992000000 GHz X Avg Type: RMS TRACE
ide Ly Trig: Free Run Avg[Hold:>100/100 TvPE
IFGm Low Atten: 20 dB DET

Mkr1 1.995 000 0 GHz
Rer 35.00 e -47.880 dBm

Trace 1 Pass

Start 1.992000 GHz Stop 1.997500 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.000 ms (1001 pts)

MSG STATUS
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DL 1S T _AWGN_Pre-AGC_Out-of-band emission

Agilent Spectrum Analyzer Swept SA
s0¢ A [ ] ANELIGN OFF 06:20:55 AM Mar 31, 2021

Frequenc:
Stan Freq 2 017500000 GHz Avg Type: RMS TRACE q Y
P o Trig: Free Run Avg|Hold:>100/100

Atten: 20 dB

Mkr1 2.020 000 0 GHz
Rer 35.00 dem -48.557 dBm

Trace 1 Pass

jl

LU T PN U A

Start 2.017500 GHz Stop 2.023000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.000 ms (1001 pts)

Msc STATUS |

DL 1S T _AWGN_AGC+3_Out-of-band emission

Agilent Spectrum Analyzer - Swept SA
|__Rre__[soo ac ] | | B /AAUGN OFF__|D5:21141 AM
Start Freq 2.017500000 GHZ i Avg Type: R TRACE
NO: [v) Trig: Free Run Avg[Held: >100I100 THPE
IFGaI Low Atten: 20 dB DET/
Mkr1 2.020 000 0 GHz
Ref Offset 25.5 dB
Ref 35.00 dBm -47.880 dBm

Trace 1 Pass
/\‘N\/MMWMH\WW

Start 2.017500 GHz Stop 2.023000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.000 ms (1001 pts)

MSG STATUS|
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DL 2S B AWGN_Pre-AGC_Out-of-band emission

Agilent Spectrum Analyzer - Swept SA
g [ RF [soe A [ [ ] B ANALIGN OFF 06:25:18 AM Mar 31, 2021
Start Freq 1.992000000 GHz . Avg Type: RMS WL (P
PN ide L, 1rig:FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 20 dB
Mkr1 1.995 000 0 GHz
Ref Offset 25.5 dB
Ref 35.00 dBm -49.781 dBm

Trace 1 Pass

Center Freq|

1897250000 GHz

StartFreq
1.882000000 GHz|

Stop Freq
2,002500000 GHz
CF Step
1

Start 1.992000 GHz Stop 2.002500 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.333 ms (1001 pts)

Msc STATUS

DL_2S B _AWGN_AGC+3_Out-of-band emission

Agilent Spectrum Analyzer - Swept SA
o | RFIsno ac MALIGN OFF_ [06:25:45 AM
Start Freq 1.992000000 GHz X Avg Type: RMS TRACE
ide Ly Trig: Free Run Avg[Hold:>100/100 TVPE
IFGm Low Atten: 20 dB DET|
Mkr1 1.995 000 0 GHz
Ref Offset 25.5 dB
Ref 35.00 dBm -49.285 dBm

Trace 1 Pass

BEE===

Start 1.992000 GHz Stop 2.002500 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.333 ms (1001 pts)
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DL 2S T _AWGN_Pre-AGC_Out-of-band emission

Agilent Spectrum Analyzer Swept SA
s0¢ A [ ] ANELIGN OFF 06:23:12 AMMar 31, 2021

Frequenc:
Stan Freq 2 012500000 GHz Avg Type: RMS TRACE q Y
P o Trig: Free Run Avg|Hold:>100/100

Atten: 20 dB

Mkr1 2.020 000 0 GHz
Rer 35.00 dem -50.157 dBm

Trace 1 Pass

HEn

i T s |

Start 2.012500 GHz Stop 2.023000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.333 ms (1001 pts)

Msc STATUS |

DL 2S T _AWGN_AGC+3_Out-of-band emission

Agilent Spectrum Analyzer - Swept SA
| fF__Jsne s | | : AAUGN OFF  |D5:23:31AM
Stal‘t Freq 2.012500000 GHZ . Avg Type: R TRACE
NO: [v) Trig: Free Run Avg[Held: >100I100 THPE
IFGaI Low Atten: 20 dB DET
Mkr1 2.020 000 0 GHz
Ref Offset 25.5 dB
Ref 35.00 dBm -49.706 dBm

Trace 1 Pass

e

Start 2.012500 GHz Stop 2.023000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.333 ms (1001 pts)

MSG STATUS|
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DL 1S B GSM_Pre-AGC_Out-of-band emission

Agilent Spectrum Anﬂly'zer Swept SA

509 AC | [ | B ANALIGN OFF 06:03:13 AM Mar 31, 2021

Frequency

Staﬂ Freq 1 991999996 GHz ) Avg Type: RMS TS
PN ide () Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 20 dB

Mkr1 1.995 000 0 GHz
Rer 35,00 dBim ~32.591 dBm

Trace 1 Pass

Center Freq|
1993599998 GHz

StartFreq
1.891999996 GHz|

StopFreq
1996200000 GHz

Start 1.992000 GHz Stop 1.995200 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.000 ms (1001 pts)

Msc STATUS

DL_1S B _GSM_AGC+3_Out-of-band emission

Agilent Spectrum Analyzer - Swept SA
o | RFsno Ao MALIGN OFF_ [06:03:52 AM

Start Freq 1.991999996 GHz X Avg Type: RMS TRACE
ide Ly Trig: Free Run Avg[Hold:>100/100 TvPE
IFGm Low Atten: 20 dB DET

Mkr1 1.995 000 0 GHz
Ref 35.00 Bm -33.419 dBm
Trace 1 Pass

Start 1.992000 GHz Stop 1.995200 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.000 ms (1001 pts)
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DL 1S T_GSM_Pre-AGC_Out-of-band emission

Agilent Spectrum Analyzer - Swept SA
g [ RrRF (S0 AC [ | ANELIGN OFF 06:14:52 AM Mar 31, 2021
Start Freq 2.019800000 GHz i Avg Type: RMS TRAGE AT
o Trig:Free Run Avg[Hold:>100/100
IFsz.an Atten: 20 dB
Ref Offset 25,5 dB Mkr1 2.020 000 0 GHz
Ref 35.00 dBm -35.516 dBm

Trace 1 Pass

Start 2.019800 GHz Stop 2.023000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.000 ms (1001 pts)

Msc STATUS |

DL 1S T GSM_AGC+3_Out-of-band emission

Agilent Spectrum Analyzer - Swept SA
s0g ac | [ i /AAUGN OFF 06:1558 AM

Stal‘t Freq 2.019800000 GHZ . Avg Type: R TRACE
NO: [v) Trig: Free Run Avg[Held: >100I100 THPE
IFGaI Low Atten: 20 dB DET

Mkr1 2.020 000 0 GHz
Rer 35,00 dBm -35.834 dBm

Trace 1 Pass

Start 2.019800 GHz Stop 2.023000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.000 ms (1001 pts)
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DL 2S B GSM_Pre-AGC_Out-of-band emission

Agilent Spectrum Anﬂly'zer Swept SA

509 AC | [ | B ANALIGN OFF 06:07:42 AM Mar 31, 2021

Frequency

Staﬂ Freq 1 991999996 GHz ) Avg Type: RMS TS
PN ide () Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 20 dB

Mkr1 1.995 000 0 GHz
Rer 35,00 dBim ~42.462 dBm

Trace 1 Pass

Center Freq|
1.993799998 GHz

StartFreq
1.891999996 GHz|

StopFreq
1995600000 GHz

Start 1.992000 GHz Stop 1.995600 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.000 ms (1001 pts)

Msc STATUS

DL_2S B _GSM_AGC+3_Out-of-band emission

Agilent Spectrum Analyzer - Swept SA
o | RFsno Ao MALIGN OFF_ [06:08:20 AM

Start Freq 1.991999996 GHz X Avg Type: RMS TRACE
ide Ly Trig: Free Run Avg[Hold:>100/100 TvPE
IFGm Low Atten: 20 dB DET

Mkr1 1.995 000 0 GHz
Ref 35.00 Bm 42.748 dBm
Trace 1 Pass

Start 1.992000 GHz Stop 1.995600 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.000 ms (1001 pts)
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DL 2S T _GSM_Pre-AGC_Out-of-band emission

Agilent Spectrum Analyzer - Swept SA
g [ RrRF (S0 AC [ | ANELIGN OFF 06:10:45 AM Mar 31, 2021
Start Freq 2.019400000 GHz i Avg Type: RMS TRAGE AT
o Trig:Free Run Avg[Hold:>100/100
IFsz.an Atten: 20 dB
Ref Offset 25,5 dB Mkr1 2.020 000 0 GHz
Ref 35.00 dBm -41.089 dBm

Trace 1 Pass

Start 2.019400 GHz Stop 2.023000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.000 ms (1001 pts)

Msc STATUS |

DL 2S T _GSM_AGC+3_Out-of-band emission

Agilent Spectrum Analyzer - Swept SA
s0g ac | [ i /AAUGN OFF 06:11:11 AM

Start Freq 2.019400000 GHz i Avg Type: R TRACE
NO: [v) Trig: Free Run Avg[Held: >100I100 THPE
IFGaI Low Atten: 20 dB DET

Mkr1 2.020 000 0 GHz
Ref 35.00 dBm -40.827 dBm
Trace 1 Pass

Start 2.019400 GHz Stop 2.023000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.000 ms (1001 pts)
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DL 1S B AWGN_Pre-AGC_Spurious emission 1

Agilent Spectrum Analyzer - Swept SA

g [ RFsoe Al | MVELIGN OFF [06:35:20 AMMar 31, 2021 F
Start Freq 30.000000 MHz Avg Type: RMS TRACE requency
PNO: Fast (50 Trig: Free Run Avg|Hold>100/100
: =
IFGain:Low Atten: 20 dB

Mkr1 909.79 MHz
Rer 35.00 dem -50.048 dBm

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 119.7 ms (1001 pts)

Msc STATUS |

DL_1S B AWGN_Pre-AGC_Spurious emission 2

Agilent Spectrum Analyzer - Swept SA
o | RFs0o Aol | | AAIGNOFF  [06:40:32 AM
Start Freq 1.000000000 GHz X Avg Type: RMS TRACE
PNO: Fast Ly Trig: Free Run Avg[Hold:>100/100 TVPE
IFGain:Low Atten: 20 dB DET|
Mkr1 1.994 000 GHz
Ref Offset 25.5 dB
Ref 35.00 dBm -39.972 dBm

Start 1.0000 GHz Stop 1.9940 GHz
#Res BW 1.0 MHz #VBW 3.0 MHZ* Sweep 1.267 ms (1001 pts)
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DL 1S B AWGN_Pre-AGC_Spurious emission 3

Agilent Spectrum Analyzer Swept SA
s0¢ A [ [ ] ANELIGN OFF 06:47:13 AMMar 31, 2021

Frequenc;
Stan Freq 2 021000000 GHz Avg Type: RMS TRAGE q! Y
PNO: Fast () Trig:Free Run Avg[Hold:>100/100
: =
IFGain:Low Atten: 20 dB

Mkr1 20.145 GHz
Rer 35.00 dem -30.505 dBm

Start 2.021 GHz Stop 20.200 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 45.47 ms (1001 pts)

Msc STATUS |

DL_1S M_AWGN_Pre-AGC_Spurious emission 1

Agilent Spectrum Analyzer - Swept SA
I T . B /AAUGN OFF | 06i351484M
Start Freq 30.000000 MHz i Avg Type: R TRACE
PNO: Fast () THig:FreeRun Avg|Hold: >100I100 EE
IFGain:Low Atten: 20 dB oET
Ref Offset 26.5 dB Mkr1 870.02 MHz
Ref 35.00 dBm -49.999 dBm

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz* sweep 119.7 ms (1001 pts)
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DL 1S M_AWGN_Pre-AGC_Spurious emission 2

Agilent Spectrum Anﬂly'ler Swept SA
509 AC | [ | B ANALIGN OFF 06:40:59 AM Mar 31, 2021

Frequency
Staﬂ Freq 1 000000000 GHz Avg Type: RMS TS
PNO: Fast (, ) 1rig:FreeRun Avg|Hold:>100/100
: -
IFGain:Low Atten: 20 dB

Mkr1 1.994 000 GHz
Rer 35,00 dBim 239,905 dBm

Center Freq|
1.497000000 GHz

StartFreq
1.000000000 GHz|

StopFreq
1994000000 GHz

Start 1.0000 GHz Stop 1.9940 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.267 ms (1001 pts)

Msc STATUS

DL_1S M_AWGN_Pre-AGC_Spurious emission 3

Agilent Spectrum Analyzer - Swept SA
(77 I I T T I I : AAUGN OFF | DBi46119 AM
Start Freq 2.021000000 GHz . Avg Type: R TR
PNO: Fast () THig:FreeRun Avg|Hold: >100I100 EE
IFGain:Low Atten: 20 dB DET!
Mkr1 20.200 GHz
Ref Offset 255 dB
Ref 35.00 dBm -30.267 dBm

Start 2.021 GHz Stop 20.200 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 45.47 ms (1001 pts)
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1.6 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 DC 48V.
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.
4. Frequency stability has been tested using an AWGN test signal and a GSM-TDMA test

signal, only the worst-case was recorded in this report.

Frequency stability vs temperature

Temperature Test data Tolerance )
C) Test Conf. (MH2) (opm) Verdict
50 2007.516276 -0.04 PASS
40 2007.516237 -0.06 PASS
30 2007.516398 0.02 PASS
20 2007.516354 Reference PASS
10 DL_1S_M_AWGN 2007.516163 -0.09 PASS

0 2007.516324 -0.01 PASS
-10 2007.516286 -0.03 PASS
-20 2007.516263 -0.05 PASS
-30 2007.516274 -0.04 PASS

Frequency stability vs voltage

Voltage Test data Tolerance
Test Conf. Verdict
V) (MHz) (ppm)
DC 40.8 2007.516382 0.01 PASS
DC 48 DL_1S M_AWGN 2007.516354 Reference PASS
DC 55.2 2007.516212 -0.07 PASS
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1.7 Radiated spurious emissions

Note:

1. The tested max conducted power for single antenna port is 20.26dBm, 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 + 10 log10 (P) dB

Here,
P=20.26dBm= 0.1062W.
So the limit =

P(dBm)- [43 + 10 log (0.1062W)] =-13dBm

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. 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.

4. The disturbance 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 -13DBM
-30
-50
3 4
70l > 5 6
-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 35.13 -78.35 2.85 -75.5@ -12.99 -62.51  HORIZONTAL
2 58.61 -74.24 -2.41 -76.65 -12.99 -63.66 HORIZONTAL
3 160.35 -60.80 -6.44 -66.44 -12.99 -53.45 HORIZONTAL
4 268.49 -63.97 -3.18 -67.15 -12.99 -54.16 HORIZONTAL
> 472.18 -72.38 ©.33 -71.97 -12.99 -58.98 HORIZONTAL
6 884.5@ -79.54 8.680 -70.94 -12.99 -57.95 HORIZONTAL
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DL 1S M_AWGN_Horizontal_above 1GHz

20 Level (dBm)
10
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R 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 1260.15 -68.19 4.1 -56.18 -12.99 -43.19 HORIZONTAL
2 2036.09 -62.55 9.79 -52.76 -12.99 -39.77 HORIZONTAL
3 4902.30 -62.95 9.76 -53.19 -12.99 -40.20  HORIZONTAL
4 7650.89 -63.66 15.12 -48.54 -12.99 -35.55 HORIZONTAL
> 11368.0@ -66.16 21.79 -44.31 -12.99 -31.32 HORIZONTAL
6 15622.99 -62.11 21.88 -40.23 -12.99 -27.24  HORIZONTAL
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DL 1S M_AWGN_ Vertical 30MHz~1GHz

20 Level (dBm)

10

-10 -13DBM
-30

-50

70 2 3 a 5 8

3

-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 44,59 -75.82 -12.53 -87.55 -12.99 -74.56 VERTICAL

2 91.49 -68.96 -6.87 -75.83 -12.99 -62.84 VERTICAL

3 159.78 -71.14 -3.94 -75.88 -12.99 -62.89 VERTICAL

4 312.18 -73.37 -2.61 -75.98 -12.99 -62.99 VERTICAL

5 520.89 -76.19 1.12 -75.87 -12.99 -62.88 VERTICAL

6 763.38 -78.98 6.73 -72.25 -12.99 -59.26 VERTICAL
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DL 1S M_AWGN Vertical _above 1GHz

20 Level (dBm)
10
10 -+ -13DBM
-30
4 5 6
-50 1 3 :
2
-70
-90
-110]
g 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 1667.95 -59.27 5.39 -53.88 -12.99 -408.89 VERTICAL
2 3069.35 -62.86 2.83 -60.83 -12.99 -47.84 VERTICAL
3 4859.98 -62.49 9.386 -53.19 -12.99 -40.20 VERTICAL
4 7158.81 -65.81 19.35 -45.66 -12.99 -32.67 VERTICAL
> 9366.58 -64.680 17.32 -47.28 -12.99 -34.29 VERTICAL
6 12219.85 -66.06 22.43 -43.63 -12.99 -30.64 VERTICAL
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2 AWS-4 (only for downlink: 2180-2200MHz)

2.1 AGC threshold level

Test Conf. AGC Threshold level
DL_1S M_AWGN 0.00dBm

DL_1S_M_GSM 0.20dBm

2.2 Out-of-band rejection

Downlink

Agilent Spectrum Analyzer - Swept SA
(1 I I =TT = N I
Center Freq 2.190000000 GHz ) Avg Type: Log-Pwr
PNO: Fast (0 Trig:Free Run Avg|Hold:>100/100
: =
IFGain:Low Atten: 20 dB

Ref Offset 255 dB
Ref 35.00 dBm

2.190000000 GHz

StartFreq
2.140000000 GHz

Span 100.0 MHz,
#VBW 1.0 MHz Sweep 1.067 ms (1001 pts)
MKR MODE| TRC SCL| FUNCTION

]

21799 GHz 2493dBm|[ | [ |

22002 GHz 4888dBm| | [ 00
]

FUNCTION WIDTH FUNCTION VALUE &

The peak of the frequency response fois 2180.6MHz
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2.3 Input-versus-output signal comparison

Input_DL_1S_M_AWGN_Pre-AGC_OBW

Ag-i-lent Spectrum Analyzer - Occupied BW.
L fF lsne s || | : AVALIGN OFF|01:59:45 AMMar 31, 2021
Center Freq 2.190000000 GHz Center Freq: 2.190000000 GHz Radio 5td: None
o Trig:Free Run Avg|Hold>10M10
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Frequency

Ref 20.00 dBm

Center Freq
2190000000 GHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 9.15 dBm
4.1423 MHz

Transmit Freq Error 1.240 kHz OBW Power 99.00 %
x dB Bandwidth 4.429 MHz x dB -26.00 dB

MSG STATUS|

Input_DL_1S_M_AWGN_AGC+3dB_OBW

Agilent Spectrum Analyzer - Occupied BW

oo | fF  soe  Ac [ | MNALIGHN OFF[02:00:26 AM Mar 31, 3021

Center Freq 2.190000000 GHz Center Freq: 2.190000000 GHz Radio Std: None Frequency
G Avg[Hold> 10110

HIFGain:Low #itten: 30 dB Radio Device: BTS

Ref 20.00 dBm

Center Freq
2.190000000 GHz

#Res BW 100 kHz #VBW 300 kHz CF Step

Occupied Bandwidth Total Power 8.52 dBm

4.1464 MHz FreqOffset
Transmit Freq Error 876 Hz OBW Power 99.00 % Wik
x dB Bandwidth 4.423 MHz x dB -26.00 dB

Msc STATUS |
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Output DL_1S M_AWGN_Pre-AGC_OBW

Agilent Spectrum Analyzer Occupied BW

x| [50¢ Ac [ [ ] ANELIGN OFF 07:17:06 AMMar 31, 2021

Center Freq 2.190000000 GHz Center Freq: 2.190000000 GHz Radio Std: None Frequency
G Avg[Hold>10/10

#IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref 35.00 dBm

#Res BW 100 kHz #VBW 300 kHz CF Step

Occupied Bandwidth Total Power 25.6 dBm
41282 MHz

Transmit Freq Error 10.309 kHz OBW Power 99.00 %

x dB Bandwidth 4.417 MHz x dB -26.00 dB

Msc STATUS |

Output_DL_1S_M_AWGN_AGC+3dB_OBW

Agilent Spectrum Analyzer - Occupied BW.
g | aF  soe ac | | : MFLIGN OFF  [07:17:39 AMMar 31, 2021

Center Freq 2.190000000 GHz Center Freq: 2.190000000 GHz Radio Std: None
o Trig:Free Run Avg|Hold>10M10
#IFGain:Low #Atten: 20 dB Radio Device: BTS

Frequency

Ref 35.00 dBm

Center Freq
2190000000 GHz

#VBW 300 kHz
Occupied Bandwidth Total Power 25.9 dBm
4.1369 MHz req ottt

Transmit Freq Error 4.830 kHz OBW Power 99.00 % Wik
x dB Bandwidth 4.418 MHz x dB -26.00 dB

MSG STATUS|
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Input DL_1S M_GSM_Pre-AGC_OBW

Ag}ient Spectrum Analyzer - Occupied BW
I I T
Center Freq 2.190000000 GHz

==
#IFGain:Low

N ALIGN OFF 01:52:08 AMMar 31, 2021

Radio Std: None

Center Freq: 2130000000 GHz Frequency

AvglHold: 10110

#Atten: 30 dB Radio Device: BTS

Ref 20.00 dBm

Span 1 MHz

#VBW 10 kHz Sweep 105.5 ms|

Total Power 4.28 dBm

Occupied Bandwidth

248.93 kHz
1.414 kHz
310.9 kHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

STATUS |

Input_DL_1S_M_GSM_AGC+3dB_OBW

Agilent Spectrum Analyzer - Occupied BW
g | aF  soe ac | |

Center Freq 2.190000000 GHz Center Freq: 2.190000000 GHz
) Trig: Free Run Avg|Hold: 9110
#IFGain:Low #Atten: 30 dB

A ABLIGN OFF 0115327 AMMar 31, 2021

Radio Std: None

Frequency

Radio Device: BTS

Ref 20.00 dBm

Center Freq
2190000000 GHz

#/BW 10 kHz

Total Power 4.14 dBm

Occupied Bandwidth
243.73 kHz
-971Hz
307.8 kHz

Freq Offset
OBW Power Wik

x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

STATUS|

e
nspection & Testing Services
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Output_DL_1S_M_GSM_Pre-AGC_OBW

Agilent Spectrum Analyzer Occupied BW

x| [50¢ Ac [ [ ] ANELIGN OFF 07:20:48 AM Mar 31, 2021

Center Freq 2.190000000 GHz Center Freq: 2.190000000 GHz Radio Std: None Frequency
G Avg[Hold>10/10

#IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref 35.00 dBm

#VBW 10 kHz

Occupied Bandwidth Total Power 23.5dBm
249.94 kHz

Transmit Freq Error 1.218 kHz OBW Power 99.00 %

x dB Bandwidth 311.2 kHz x dB -26.00 dB

Msc STATUS |

Output_DL_1S_M_GSM_AGC+3dB_OBW

Ag-i-lent Spectrum Analyzer - Occupied BW
g | aF  soe ac | | : MFLIGN OFF [07:21:42 AMMar 31, 2021
Center Freq 2.190000000 GHz Center Freq: 2.190000000 GHz Radio Std: None Frequency
(v Trig: Free Run Avg|Hold: 9110
HIFGain:Low :20 dB Radio Device: BTS

Ref 35.00 dBm

Center Freq
2190000000 GHz

#VBW 10 kHz
Occupied Bandwidth Total Power 23.7 dBm
249.73 kHz req ottt

Transmit Freq Error 872 Hz OBW Power 99.00 % 0Hz
x dB Bandwidth 309.9 kHz x dB -26.00 dB

MSG STATUS|

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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2.4 Mean output power and amplifier/booster gain

Input Output
Test Freq. fo ) Gain .
Test Conf. Signal Level Power Power Verdict
(MHz) (dB)
(dBm) (dBm)
Pre-AGC -0.10 20.34 20.44 PASS
DL_1S_AWGN 2180.6
AGC+3dB 2.90 20.15 / PASS
Pre-AGC -0.30 20.31 20.61 PASS
DL 1S GSM 2180.6
AGC+3dB 2.70 20.26 / PASS
Remark:

According to the declaration from the applicant, the antenna gain should not exceed 12.5dBi, the
Directional gain = G(ANT) + 10 log (NANT) dBi = 12.5dBi+10log (2) dBi= 15.5dBi.

The total maximum EIRP for the EUT is (20.34dBm+20.34dBm) +15.5dBi=38.92dBm (7.80W)
which don’t exceed the required EIRP limit (1640W/MHZz)

s Co. Lid
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Test Freq. fo PAPR Limit

Test Conf. Signal Level Verdict
(MHz) (dB) (dB)

DL 1S AWGN 2180.6 Pre-AGC 8.3 13 PASS

DL_1S_fo_Pre-AGC_PAPR

Agilent Spectrum Analyzer Power Stat CCDF

e e i ANALIGN OFF [01,43:36 PMDe 10, 2020
Center Freq 2.171000000 GHz Center Freq: 2171000000 GHz Radio Std: None Frequency

() rig: Free Run Counts:8.93 Mi10.0 Mpt
#IFGain:Low #Atten: 20 dB

Average Power 100 o, SAUSSIaN

CenterFreq
20.37 dBm \ 2171000000 GHz
37.01 % at 0dB

100%  3.64dB
10%  6.60dB
01%  833dB L ohenp
001% 9.62dB
0.001% 10.46 dB
0.0001 % 10.53 dB

10.53 dB
dBm

Freq Offset
O Hz

o
0.0001 % odB
Info BW 5.0000 MHz

% STATUS |
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2.5 Out-of-band/out-of-block (including intermodulation) emissions and spurious emissions

Note: The tested max conducted power for single antenna port is 20.34dBm, 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 + 10 log10 (P) dB

Here,
P=20.34dBm= 0.1081W.
So the limit =

P(dBm)- [43 + 10 log (0.1081W)] =-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.
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DL 1S B AWGN_Pre-AGC_Out-of-band emission

Agilent Spectrum Analyzer - Swept SA
g [ RrRF (S0 AC [ | ANELIGN OFF 08:13:48 AM Mar 31, 2021
Start Freq 2.177000000 GHz i Avg Type: RMS TRAGE AT
o Trig:Free Run Avg[Hold:>100/100
IFsz.an Atten: 20 dB
Ref Offset 25,5 dB Mkr1 2.180 000 0 GHz
Ref 35.00 dBm -46.912 dBm

Trace 1 Pass

b ¥

Start 2.177000 GHz Stop 2.182500 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.000 ms (1001 pts)

Msc STATUS |

DL_1S B _AWGN_AGC+3_Out-of-band emission

Agilent Spectrum Analyzer - Swept SA
(F I I N T I : AAUGN OFF  |D8:14:25 AM
Start Freq 2.177000000 GHZ . Avg Type: R TRACE
NO: [v) Trig: Free Run Avg[Held: >100I100 THPE
IFGaI Low Atten: 20 dB DET
Mkr1 2.180 000 0 GHz
Ref Offset 25.5 dB
Ref 35.00 dBm -47.052 dBm

Trace 1 Pass
w F

Start 2.177000 GHz Stop 2.182500 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.000 ms (1001 pts)

MSG STATUS|
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DL 1S T _AWGN_Pre-AGC_Out-of-band emission

Agilent Spectrum Analyzer Swept SA
s0¢ A [ ] ANELIGN OFF 07:55:34 AMMar 31, 2021

Frequenc:
Stan Freq 2 197500000 GHz Avg Type: RMS TRACE q Y
P o Trig: Free Run Avg|Hold:>100/100

Atten: 20 dB

Mkr1 2.200 000 0 GHz
Rer 35.00 dem -46.059 dBm

Trace 1 Pass

M\l

S R

Start 2.197500 GHz Stop 2.203000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.000 ms (1001 pts)

Msc STATUS |

DL 1S T _AWGN_AGC+3_Out-of-band emission

Agilent Spectrum Analyzer - Swept SA
s0g ac | [ i /AAUGN OFF 08:00:17 AM

Stal‘t Freq 2.197500000 GHZ . Avg Type: R TRACE
NO: [v) Trig: Free Run Avg[Held: >100I100 THPE
IFGaI Low Atten: 20 dB DET

Mkr1 2.200 000 0 GHz
Rer 35,00 dBm ~45.990 dBm

Trace 1 Pass

Start 2.197500 GHz Stop 2.203000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.000 ms (1001 pts)

MSG STATUS|
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DL 2S B AWGN_Pre-AGC_Out-of-band emission

Agilent Spectrum Analyzer - Swept SA
g [ RrRF (S0 AC [ | ANELIGN OFF 08:12:36 AMMar 31, 2021
Start Freq 2.177000000 GHz i Avg Type: RMS TRAGE AT
o Trig:Free Run Avg[Hold:>100/100
IFsz.an Atten: 20 dB
Ref Offset 25,5 dB Mkr1 2.180 000 0 GHz
Ref 35.00 dBm -49.272 dBm

Trace 1 Pass

Start 2.177000 GHz Stop 2.187500 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.333 ms (1001 pts)

Msc STATUS |

DL_2S B _AWGN_AGC+3_Out-of-band emission

Agilent Spectrum Analyzer - Swept SA
(F I I N T I : AAUGN OFF  |08:13:01AM
Start Freq 2.177000000 GHZ . Avg Type: R TRACE
NO: [v) Trig: Free Run Avg[Held: >100I100 THPE
IFGaI Low Atten: 20 dB DET
Mkr1 2.180 000 0 GHz
Ref Offset 25.5 dB
Ref 35.00 dBm -48.667 dBm

Trace 1 Pass

0/1

Lmnmrmgemaprenppirrm e

Start 2.177000 GHz Stop 2.187500 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.333 ms (1001 pts)

MSG STATUS|
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DL 2S T _AWGN_Pre-AGC_Out-of-band emission

Agilent Spectrum Analyzer Swept SA
s0¢ A [ ] ANELIGN OFF 08:10:39 AM Mar 31, 2021

Frequenc:
Stan Freq 2 192500000 GHz Avg Type: RMS TRACE q Y
P o Trig: Free Run Avg|Hold:>100/100

Atten: 20 dB

Mkr1 2.200 000 0 GHz
Rer 35.00 dem -48.349 dBm

Trace 1 Pass

Start 2.192500 GHz Stop 2.203000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.333 ms (1001 pts)

Msc STATUS |

DL 2S T _AWGN_AGC+3_Out-of-band emission

Agilent Spectrum Analyzer - Swept SA
g [ AF soe ac | | | : /AAUGN OFF _|D8:11:12 AM

Start Freq 2.192500000 GHZ . Avg Type: R TRACE
NO: [v) Trig: Free Run Avg[Held: >100I100 THPE
IFGaI Low Atten: 20 dB DET

Mkr1 2.200 000 0 GHz
Ref 35.00 dBm ~48.690 dBm
Trace 1 Pass

B

]

Start 2.192500 GHz Stop 2.203000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.333 ms (1001 pts)

MSG STATUS|
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DL 1S B GSM_Pre-AGC_Out-of-band emission

Agilent Spectrum Analyzer - Swept SA
g [ RrRF (S0 AC [ | ANELIGN OFF 07:34:58 AMMar 31, 2021
Start Freq 2.177000000 GHz i Avg Type: RMS TRAGE AT
o Trig:Free Run Avg[Hold:>100/100
IFsz.an Atten: 20 dB
Ref Offset 25,5 dB Mkr1 2.180 000 0 GHz
Ref 35.00 dBm -32.441 dBm

Trace 1 Pass

Start 2.177000 GHz Stop 2.180200 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.000 ms (1001 pts)

Msc STATUS |

DL_1S B _GSM_AGC+3_Out-of-band emission

Agilent Spectrum Analyzer - Swept SA
s0g ac | [ i /AAUGN OFF 07:35:50 AM

Stal‘t Freq 2.177000000 GHZ . Avg Type: R TRACE
NO: [v) Trig: Free Run Avg[Held: >100I100 THPE
IFGaI Low Atten: 20 dB DET

Mkr1 2.180 000 0 GHz
Rer 35,00 dBm ~31.545 dBm

Trace 1 Pass

Start 2.177000 GHz Stop 2.180200 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.000 ms (1001 pts)

MSG STATUS|
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DL 1S T_GSM_Pre-AGC_Out-of-band emission

Agilent Spectrum Analyzer - Swept SA
g [ RrRF (S0 AC [ | ANELIGN OFF 07:51:40 AMMar 31, 2021
Start Freq 2.199800000 GHz i Avg Type: RMS TRAGE AT
o Trig:Free Run Avg[Hold:>100/100
IFsz.an Atten: 20 dB
Ref Offset 25,5 dB Mkr1 2.200 000 0 GHz
Ref 35.00 dBm -33.557 dBm

Trace 1 Pass

Start 2.199800 GHz Stop 2.203000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.000 ms (1001 pts)

Msc STATUS |

DL 1S T GSM_AGC+3_Out-of-band emission

Agilent Spectrum Analyzer - Swept SA
s0g ac | [ i /AAUGN OFF 07:52:13 AM

Stal‘t Freq 2.199800000 GHZ . Avg Type: R TRACE
NO: [v) Trig: Free Run Avg[Held: >100I100 THPE
IFGaI Low Atten: 20 dB DET

Mkr1 2.200 000 0 GHz
Rer 35,00 dBm -35.026 dBm

Trace 1 Pass

Start 2.199800 GHz Stop 2.203000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.000 ms (1001 pts)
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DL 2S B GSM_Pre-AGC_Out-of-band emission

Agilent Spectrum Analyzer - Swept SA
g [ RrRF (S0 AC [ | ANELIGN OFF 07:42:25 AMMar 31, 2021
Start Freq 2.177000000 GHz i Avg Type: RMS TRAGE AT
o Trig:Free Run Avg[Hold:>100/100
IFsz.an Atten: 20 dB
Ref Offset 25,5 dB Mkr1 2.180 000 0 GHz
Ref 35.00 dBm -41.207 dBm

Trace 1 Pass

Start 2.177000 GHz Stop 2.180600 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.000 ms (1001 pts)

Msc STATUS |

DL_2S B _GSM_AGC+3_Out-of-band emission

Agilent Spectrum Analyzer - Swept SA
s0g ac | [ i /AAUGN OFF 0734354 AM

Stal‘t Freq 2.177000000 GHZ . Avg Type: R TRACE
NO: [v) Trig: Free Run Avg[Held: >100I100 THPE
IFGaI Low Atten: 20 dB DET

Mkr1 2.180 000 0 GHz
Ref 35.00 dBm ~40.632 dBm
Trace 1 Pass

Start 2.177000 GHz Stop 2.180600 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.000 ms (1001 pts)
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DL 2S T_GSM_Pre-AGC_Out-of-band emission

Agilent Spectrum Analyzer - Swept SA
g [ RrRF (S0 AC [ | ANELIGN OFF 07:46:17 AMMar 31, 2021
Start Freq 2.199400000 GHz i Avg Type: RMS TRAGE AT
o Trig:Free Run Avg[Hold:>100/100
IFsz.an Atten: 20 dB
Ref Offset 25,5 dB Mkr1 2.200 000 0 GHz
Ref 35.00 dBm -39.000 dBm

Trace 1 Pass

Start 2.199400 GHz Stop 2.203000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.000 ms (1001 pts)

Msc STATUS |

DL 2S T _GSM_AGC+3_Out-of-band emission

Agilent Spectrum Analyzer - Swept SA
s0g ac | [ i /AAUGN OFF 07:47:17 AM

Start Freq 2.199400000 GHz i Avg Type: R TRACE
NO: [v) Trig: Free Run Avg[Held: >100I100 THPE
IFGaI Low Atten: 20 dB DET

Mkr1 2.200 000 0 GHz
Rer 35,00 dBm -39.382 dBm

Trace 1 Pass

Start 2.199400 GHz Stop 2.203000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.000 ms (1001 pts)
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DL 1S B AWGN_Pre-AGC_Spurious emission 1

Agilent Spectrum Analyzer - Swept SA
s0¢ A [ [ ] ANELIGN OFF 08:17:15 AMMar 31, 2021

(F I Frequency
Start Freq 30.000000 MHz Avg Type: RMS TRAGE
PNO: Fast (4 Trig:Free Run Avg|Hold:>100/100
G

IFGain:Low Atten: 20 dB

Mkr1 889.42 MHz
Rer 35.00 dem -49.937 dBm

01

| U T AU NN AUt S SR S SR S

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 119.7 ms (1001 pts)

Msc STATUS |

DL_1S B AWGN_Pre-AGC_Spurious emission 2

Agilent Spectrum Analyzer - Swept SA
(77 I I T T I I : AAUGN OFF __ |DBi23:20AM
Start Freq 1.000000000 GHz . Avg Type: R TR
PNO: Fast () THig:FreeRun Avg|Hold: >100I100 EE
IFGain:Low Atten: 20 dB DET!
Mkr1 2.1868 4 GHz
Ref Offset 255 dB
Ref 35.00 dBm -39.647 dBm

I O U N S SO NS N |

Start 1.0000 GHz Stop 2.1790 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.467 ms (1001 pts)
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DL 1S B AWGN_Pre-AGC_Spurious emission 3

Agilent Spectrum Analyzer - Swept SA
s0¢ A [ [ ] ANELIGN OFF 08:26:41 AMMar 31, 2021

(F I g
Start req 2.201000000 GHz Avg Type: RMS TRAEE il Y
PNO: Fast (4 Trig:Free Run Avg|Hold:>100/100

G

IFGain:Low Atten: 20 dB

Mkr1 21.446 GHz
Rer 35.00 dem -28.264 dBm

Start 2.201 GHz Stop 22.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 49.53 ms (1001 pts)
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2.6 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 DC 48V.
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.
4. Frequency stability has been tested using an AWGN test signal and a GSM-TDMA test

signal, only the worst-case was recorded in this report.

Frequency stability vs temperature

Temperature Test data Tolerance )
C) Test Conf. (MH2) (opm) Verdict
50 2155.512386 -0.02 PASS
40 2155.512492 0.03 PASS
30 2155.512352 -0.04 PASS
20 2155.512432 Reference PASS
10 DL_1S_M_AWGN 2155.512346 -0.04 PASS

0 2155.512374 -0.03 PASS
-10 2155.512396 -0.02 PASS
-20 2155.512411 -0.01 PASS
-30 2155.512480 0.02 PASS

Frequency stability vs voltage

Voltage Test data Tolerance .
Test Conf. Verdict
V) (MH2z) (ppm)
DC 40.8 2155.512398 -0.02 PASS
DC 48 DL_1S_M_AWGN 2155.512432 Reference PASS
DC 55.2 2155.512410 -0.01 PASS
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2.7 Radiated spurious emissions

Note:

1. The tested max conducted power for single antenna port is 20.36dBm. the 2x2 MIMO
total power is 20.36dBm+20.36dBm= 0.2173W.

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 + 10 log10 (P) dB

Here,

P=0.2173W,

So the limit =

P(dBm)- [43 + 10 log (0.2173W)] =-13dBm

For these AWS-4 operations in the 2180-2200 MHz band, the power of any emissions on
all frequencies between 2200 and 2290 MHz shall not exceed an EIRP of -100.6 dBW/4
kHz,

-100.6 dBW/4 kHz = -70.6 dBm/4 kHz = -46.6 dBm/1 MHz

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 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
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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 35.5@ -88.54 2.80 -77.74 -12.99 -64.75  HORIZONTAL

2 59.83 -73.55 -2.45 -76.8@6 -12.99 -63.81 HORIZONTAL

3 159.78 -61.72 -6.46 -68.18 -12.99 -55.19 HORIZONTAL

4 256.52 -62.01 -4.71 -66.72 -12.99 -53.73 HORIZONTAL

> 468.88 -72.26 ©.32 -71.94 -12.99 -58.95 HORIZONTAL

6 721.73 -79.88 3.65 -75.43 -12.99 -62.44  HORIZONTAL

Unless otherwuse agreed in wn(lng thls documant is issued by the Company subject to its General Conditions of Service printed
overleaf, a on t or at http://www.sgs.com/en/Terms-and-Conditions.aspx and, for electronic format documents,
subject to Terms and Condmons for Electronic Documents a www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx.
Attention is drawn to the ion of liability, ind ification ané jurisdiction issues defined therein. Any holder of this docume n{
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, ior%ery 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.

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

No-198 Kezh R, Scintech Pk, Guangehou Ecanomic & echnobgy Delopment Disict Guangzho, Chioa 510663t (86-20) 82155555 (86-20) 82075058  Www.sgsgroup.com.cn
=Pl I -BFHEATF R RS R 198S HB43: 510663 1 (86-20) 82155555 f (86-20)82075058 sgs.china@sgs.com

s Co. Lid
Guangzhou BremeiER1KE _u_abraan

Member of the SGS Group (SGS SA)



SGS-CSTC Standards Technical Services Co., Ltd. Guangzhou Branch
Page: 61 of 65

DL 1S M_AWGN_Horizontal_above 1GHz

20 Level (dBm)
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R 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 1256.51 -68.24 3.99 -56.25 -12.99 -43.26  HORIZONTAL
2 2095.86 -62.21 9.56 -52.65 -12.99 -39.66 HORIZONTAL
3 3357.06 -62.31 2.21 -60.10 -12.99 -47.11 HORIZONTAL
4 4944 .99 -63.24 10.49 -52.75 -12.99 -39.76  HORIZONTAL
> 7739.86 -64.480 14.57 -49.83 -12.99 -36.84 HORIZONTAL
6 10423.86 -63.08 23.11 -39.97 -12.99 -26.98 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 44,59 -75.82 -12.53 -87.55 -12.99 -74.56 VERTICAL

2 91.49 -68.96 -6.87 -75.83 -12.99 -62.84 VERTICAL

3 159.78 -71.14 -3.94 -75.88 -12.99 -62.89 VERTICAL

4 312.18 -73.37 -2.61 -75.98 -12.99 -62.99 VERTICAL

5 520.89 -76.19 1.12 -75.87 -12.99 -62.88 VERTICAL

6 763.38 -78.98 6.73 -72.25 -12.99 -59.26 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 1103.26 -62.57 4.706 -57.87 -12.99 -44.88 VERTICAL
2 1824.36 -68.56 6.83 -54.53 -12.99 -41.54 VERTICAL
3 3168.56 -62.57 2.64 -59.93 -12.99 -46.94 VERTICAL
4 5631.88 -64.98 14.47 -50.51 -12.99 -37.52 VERTICAL
> 8153.2@¢ -64.62 15.21 -49.41 -12.99 -36.42 VERTICAL
6 11948.54 -64.84 21.71 -43.13 -12.99 -30.14 VERTICAL
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DL 1S M_AWGN_Horizontal 2200-2290MHz

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 2214.11 -72.72 9.27 -63.45 -46.60 -16.85 HORIZONTAL

2 2226.95 -71.21 9.32 -61.89 -46.68 -15.29 HORIZONTAL

3 2239.86 -71.01 9.38 -61.63 -46.680 -15.83 HORIZONTAL

4 2259.37 -73.71 9.47 -64.24 -46.68 -17.64  HORIZONTAL

> 2272.47 -75.86 9.51 -66.29 -46.60 -19.69 HORIZONTAL

6 2279.04 -77.35 9.53 -67.82 -46.60 -21.22 HORIZONTAL
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DL 1S M_AWGN_ Vertical 2200-2290MHz

20 Level (dBm)
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2200 2210 2220 2250 2290
Frequency (MHz)
Read Correction Limit Over
Freq Level Factor Level Line Limit Pol/Phase
MHz dBm dB dBm dBm dB

1 2207.72 -71.99 9.43 -62.56 -46.60 -15.96 VERTICAL

2 2220.52 -786.85 9.45 -60.60 -46.60 -14.8@ VERTICAL

3 2233.40 -68.82 9.47 -59.35 -46.686 -12.75 VERTICAL

4 2252.85 -70.83 9.51 -68.52 -46.68 -13.92 VERTICAL

> 2272.47 -71.63 9.55 -62.88 -46.68 -15.48 VERTICAL

6 2285.64 -71.47 9.56 -61.91 -46.60 -15.31 VERTICAL

--End of Appendix--
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