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3.6 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.
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Frequency stability vs temperature
Temperature Test data Tolerance )
C) Test Conf. (MH2) (opm) Verdict
50 1962.500463 -0.05 PASS
40 1962.500674 0.06 PASS
30 1962.500372 -0.09 PASS
20 1962.500563 Reference PASS
10 DL_1S_M_AWGN 1962.500472 -0.05 PASS
0 1962.500372 -0.1 PASS
-10 1962.500384 -0.09 PASS
-20 1962.500472 -0.05 PASS
-30 1962.500785 0.13 PASS
Frequency stability vs voltage
Voltage Test data Tolerance
Test Conf. Verdict
V) (MHz) (ppm)
DC 40.8 1962.500853 0.16 PASS
DC 48 DL_1S_M_AWGN 1962.500543 Reference PASS
DC 55.2 1962.500462 -0.04 PASS
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3.7 Radiated spurious emissions

Note: 1. The tested max conducted power for single antenna port is 20.35dBm. the 2x2 MIMO
total power is 20.35dBm+20.35dBm= 0.2168W.
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=0.2168W,
So the limit =

P(dBm)- [43 + 10 log (0.2168W)] =-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 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
40I.evel (dBm)
30
10
-10 -13DBM
-30
-50
3 4 -
1 2 2 6
-70
-90
110
12
30 50 100 200 500 1000
Freqg. Level Limit Over Limit
Polarization  Verdict
(MHz) (dBm) (dBm) (dB)
37.812 -70.46 -13 -57.46 Horizontal PASS
51.301 -69.98 -13 -56.98 Horizontal PASS
71.832 -62.34 -13 -49.34 Horizontal PASS
94.098 -64.51 -13 -51.51 Horizontal PASS
121.432 -67.73 -13 -54.73 Horizontal PASS
189.074 -67.84 -13 -54.84 Horizontal PASS

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 http://www.sgs.com/en/Terms-and-Conditions.aspx and, for electronic format documents,
subject to Terms and Conditions for Electronic Documents at http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx.
Attention is drawn to the limitation of liability, indemnification ané url satction ssues 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.

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 Road, Scientech Prk, Guangzhou Economic & Technology Development Distict, Guangzhou, China 510663 (86-20) 82155565 f (86-20) 82075058 www.sgsgroup.com.cn
hE M -ZFEATF R R E R85 HB4R: 510663 t (86-20)82155555 f (86-20)82075058 Sgs.china@sgs.com

ks Co. Lid
/

Guangzhou B #EC Laboratory

T
Member of the SGS Group (SGS SA)



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

Page: 82 of 142

DL_1S_M_AWGN_Horizontal_above 1GHz

40Level (dBm)
30
10
-10 -13DBM
-30 1
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[
2 . 3
-50
-70
-90
110
-120
1000 1500 2000 5000 10000 18000
Freq. Level Limit Over Limit
Polarization Verdict
(MHz) (dBm) (dBm) (dB)
1751.955 -34.43 -13 -21.43 Horizontal PASS
1955.344 -45.59 -13 -32.59 Horizontal PASS
2259.367 -50.07 -13 -37.07 Horizontal PASS
5763.617 -43.82 -13 -30.82 Horizontal PASS
6698.373 -42.09 -13 -29.09 Horizontal PASS
10423.659 -39.41 -13 -26.41 Horizontal PASS
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DL 1S M_AWGN_ Vertical 30MHz~1GHz
40 Level (dBm)
30
10
-10 -13DBM
-30
-50
o 3
1 4
-70 5 ‘ 6
-90
-110
-12
30 50 100 200 500 1000
Freq. Level Limit Over Limit
Polarization Verdict
(MHz) (dBm) (dBm) (dB)
37.812 -67.15 -13 -54.15 Vertical PASS
71.832 -61.31 -13 -48.31 Vertical PASS
94.098 -57.50 -13 445 Vertical PASS
121.342 -64.27 -13 -51.27 Vertical PASS
286.978 -71.74 -13 -58.74 Vertical PASS
492.476 -71.22 -13 -58.22 Vertical PASS
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DL_1S_M_AWGN_Vertical_above 1GHz
40 Level (dBm)
30
10
-10 -13DBM
-30
2 4
5 ]
1 3
-50
-70
-90
-110
12 1000 1500 2000 5000 10000 18000
Freq. Level Limit Over Limit o ]
Polarization Verdict
(MHz) (dBm) (dBm) (dB)
1611.091 -46.26 -13 -33.26 Vertical PASS
1716.864 -35.96 -13 -22.96 Vertical PASS
1955.344 -44.89 -13 -31.89 Vertical PASS
2325.624 -35.41 -13 22.41 Vertical PASS
5797.032 -40.27 -13 2727 Vertical PASS
10484.320 -37.30 -13 24.3 Vertical PASS
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4 WCS (2305-2315MHz paired with 2350-2360MHz)

4.1 AGC threshold level

Test Conf. AGC Threshold level
DL_1S M_AWGN -0.32dBm
DL 1S M_GSM -0.30dBm
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4.2 Out-of-band rejection

Downlink

Agilent Spectrum Analyzer - Swept SA

T T e o e I \ALIGH OFF e
Marker 1 2.356700000000 GHz : Avg Type: Log-Pwr eak Searc
S Trig:Free Run Avg|Hold:>100/100
IFGain:Low Atten: 18 dB
NextPeak
Ref Offset 23 dB Mkr1 2.356 70 GHz|
Ref 30.80 dBm 16.915 dBm
Next Pk Right
s |
Next Pk Left
||
Marker Delta
| Eseessasa i |
Center 2.35500 GHz Span 50.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.80 ms (1001 pts)
Mkr—CF
MKR MODE TRC SCL " FUNCTION FUNCTION WIDTH FUNCTION WALUE
[1[f] 235670 GHz|

N N
P A1 1] f[(A) -11.50 MHz [ (A!
3 INIEREEIRN 8.16 MHz|(A]

Mkr—RefLvl

MSG Ilk STATUS

The peak of the frequency response fois 2356.70MHz
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4.3 Input-versus-output signal comparison

Input DL_1S M_AWGN_Pre-AGC_26dB Bandwidth & 99% OBW

Agilent LTE - Occupied BW
e s .5 s | O s 1| ANEUGHOFF[09:12:54 AMDar- 10, 2020
Center Freq 2.355000000 GHz Center Fraq; 2.355000000 GHz frequency
() Trig: Free Run Avg|Hold:>10/10 Direction: Downlink
#IFGain:Low #Atten: 10 dB BW: 5 MH2(25 RB)

Ref 20.00 dBm

CenterFreq
2.355000000 GHz

CF Step
Center 2.355 GHz 5.000000 MHz
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 29.3 dBm
4.2507 MHz

Transmit Freq Error 3.469 kHz OBW Power 99.00 %
x dB Bandwidth 4.553 MHz x dB -26.00 dB

MSG ﬁEs‘rA‘rUs

Input_DL_1S_M_AWGN_AGC+3dB_26dB Bandwidth & 99% OBW

Agilent LTE - Occupied BW
d T EE e e e A\ALIGH OFF :16:42 AM Dec 10,2020
Center Freq 2.355000000 GHz Center Freq: 2.355000000 GHz Greguency
() Trig: Free Run Avg|Hold:>10110 Direction: Downlink
#IFGain:Low #Atten: 10 dB BW: 5 MHz(25 RB)

Ref 20.00 dBm

Center Freq
2.355000000 GHz

CF Step
Center 2.355 GHz
#Res BW 100 kHz #VBW 300 kHz

QOccupied Bandwidth Total Power 32.2dBm
4.2587 MHz

Transmit Freq Error 5.373 kHz OBW Power 99.00 %
x dB Bandwidth 4.553 MHz x dB -26.00 dB

MSG E STATUS
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Output_DL_1S_M_AWGN_Pre-AGC_26dB Bandwidth & 99% OBW

Agilent Spectrum Analyzer - Occupied BW.
B0 reSoosc || SENSEEXT) ANALIGH OFF 02:30:32 P Dec 10, 2020
Frequency

Center Freq 2.355000000 GHz Center Freq: 2.355000000 GHz Radio Std: None
0 Trig:Free Run Avg|Hold:>100/100

#IFGain:Low ek #Atten: 18 dB Radio Device: BTS

Ref Offset 23 dB
Ref 35.00 dBm

CenterFreq
2355000000 GHz

#Res BW 100 kHz #V/BW 300 kHz

Occupied Bandwidth Total Power 26.9 dBm Freq Offset
4.2609 MHz e

Transmit Freq Error 1.389 kHz OBW Power 99.00 %
x dB Bandwidth 4.553 MHz x dB -26.00 dB
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Output_DL_1S M_AWGN_AGC+3dB_26dB Bandwidth & 99% OBW

Agilent Spectrum Analyzer - Occupied BW.

R T | ) M ALIGN OFF 02:30:57 PMDec 10, 2020
Center Freq 2.355000000 GHz Center Freq: 2.355000000 GHz Radio Std: None

(55s) Trig: Free Run Avg|Hold:>100/100
#IFGain:Low #Atten: 18 dB Radio Device: BTS

TracelDetector

Ref Offset 23 dB
Ref 35.00 dBm

Clear Write

#V/BW 300 kHz

Occupied Bandwidth Total Power 27.7 dBm
4.2619 MHz

Transmit Freq Error 3.153 kHz OBW Power 99.00 %

x dB Bandwidth 4.554 MHz x dB -26.00 dB
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Input DL_1S M_GSM_Pre-AGC_26dB Bandwidth & 99% OBW

[ Keysight Spectrum Analyzer - Occupied BW ol ==
( | SENSE:INT] [ AALIGN OFF [02:56:12 PMJan 07,2021
Center Freq 2.355000000 GHz Center Freq: 2.355000000 GHz Radio Std: None Frequency
G Trig: FreeRun Avg|Hold:>10/10
#FGain:Low #Atten: 12 dB Radio Device: BTS

Ref 20.00 dBm

Center 2.3550000 GHz
#Res BW 2 kHz #VBW 6.2 kHz

Occupied Bandwidth Total Power 5.96 dBm
245.17 kHz

Transmit Freq Error 1.692 kHz % of OBW Power 99.00 %

x dB Bandwidth 306.6 kHz xdB -26.00 dB

MsG STATUS

Input_DL_1S M_GSM_AGC+3dB_26dB Bandwidth & 99% OBW

[ Keysight Spectrum Analyzer - Occupied BW ol ==
| SENSE:INT] [ AALIGN OFF [02:56:25 PMJan 07,2021
Center Freq: 2.355000000 GHz Radio $td: None Frequency
G, Trig: FreeRun Avg|Hold:>10/10
#FGain:Low #Atten: 12 dB Radio Device: BTS

Ref 20.00 dBm

Center 2.3550000 GHz
#Res BW 2 kHz #VBW 6.2 kHz Sweep 190.7 ms|

Occupied Bandwidth Total Power 8.23 dBm
246.75 kHz

Transmit Freq Error 712 Hz % of OBW Power 99.00 %

x dB Bandwidth 312.4 kHz xdB -26.00 dB

MsG STATUS
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Output_DL_1S_M_GSM_Pre-AGC_26dB Bandwidth & 99% OBW

[ Keysight Spectrum Analyzer - Occupied BW ol ==
( | SENSE:INT] [ AALIGN OFF [03:08:17 PMJan 07,2021
Center Freq 2.355000000 GHz Center Freq: 2.355000000 GHz Radio Std: None Frequency
(o) Trig: Free Run Avg|Hold: 710
#FGain:Low #Atten: 20 dB Radio Device: BTS

Ref 35.00 dBm

Center 2.3550000 GHz
#Res BW 2 kHz #VBW 6.2 kHz

Occupied Bandwidth Total Power 17.7 dBm
248.07 kHz

Transmit Freq Error 541 Hz % of OBW Power 99.00 %

x dB Bandwidth 312.9 kHz xdB -26.00 dB
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Output DL_1S_M_GSM_AGC+3dB_26dB Bandwidth & 99% OBW

[ Keysight Spectrum Analyzer - Occupied BW ol ==
| SENSE:INT] [ AALIGN OFF [03:08:30 PMJan 07,2021
Center Freq: 2.355000000 GHz Radio $td: None Frequency
G, Trig: FreeRun Avg|Hold:>10/10
#FGain:Low #Atten: 20 dB Radio Device: BTS

Ref 35.00 dBm

Center 2.3550000 GHz Span 800.0 kHz
#Res BW 2 kHz #VBW 6.2 kHz Sweep 190.7 ms|

Occupied Bandwidth Total Power

248.26 kHz
Transmit Freq Error 480 Hz % of OBW Power 99.00 %
x dB Bandwidth 312.0 kHz xdB -26.00 dB
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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
reguirement.
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4.4 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 -0.50 18.22 18.72 PASS
DL_1S_AWGN 2356.70
AGC+3dB 2.50 18.18 / PASS
Pre-AGC -0.50 18.08 18.58 PASS
DL_1S GSM 2356.70
AGC+3dB 2.50 18.12 / PASS
Remark:

ber)

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 (18.22dBm+18.22dBm) +15.5dBi=36.73dBm (4.710W)
which don’t exceed the required EIRP limit (400W/MHz)

WEHT 5

=3 e ok .’ &
%L, Inspection & Testing Services <&
A S
A &
(i e T
)0aras

). Ltd
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Test Freq. fo ) PAPR Limit .
Test Conf. Signal Level Verdict
(MHz) (dB) (dB)
DL_1S_AWGN 2356.7 Pre-AGC 8.35 13 PASS

DL_1S fo_Pre-AGC_PAPR

Agilent Spectrum Analyzer - Power Stat CCDF

R e | e
Center Freq 2.356700000 GHz

15 o S =15 T [03:02:29 PM Der 10, 2020
Center Freq: 2.356700000 GHz Radie Std: None
e ig: Free Run Counts:4.10 Mi10.0 Mpt

' aatten: 18 dB

M ALIGN OFF

Frequency

#IFGain:Low

100 % Gaussian
4

Average Power

Center Freq
2.356700000 GHz

20.20 dBm
37.05 % at 0dB

3.61dB
6.59 dB
8.35dB
0.01% 9.60 dB
0.001 % 10.39dB Freq Offset
0.0001 % 10.45 dB . 0Hz
Peak 10.45 dB

10.0 %
1.0 %

01% CF Step

o
0.0001 % 0dB
Info BW 5.0000 MHz
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4.5 Out-of-band/out-of-block (including intermodulation) emissions and spurious emissions

Note:

LR

1. The tested max conducted power for single antenna port is 18.22dBm, the power of any
emission outside a licensee's frequency band(s) shall be attenuated below the transmitter
power (P) in watts

(i)

By a factor of not less than 43 + 10 log (P) dB on all frequencies between 2305 and 2320
MHz and on all frequencies between 2345 and 2360 MHz that are outside the licensed
band(s) of operation.

Here,

P=18.22dBm= 0.0664W.

So the limit =

P(dBm)- [43 + 10 log (0.0664W)] =-13dBm

By a factor of not less than 75 + 10 log (P) dB on all frequencies between 2320 and 2345
MHz

Here,

P=18.22dBm= 0.0664W.

So the limit =

P(dBm)- [75 + 10 log (0.0664W)] =-45dBm

(ii)

By a factor of not less than 43 + 10 log (P) dB on all frequencies between 2300 and 2305
MHz

Here,

P=18.22dBm= 0.0664W.

So the limit =

P(dBm)- [43 + 10 log (0.0664W)] =-13dBm
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By a factor of not less than 70 + 10 log (P) dB on all frequencies between 2287.5 and
2300 MHz

Here,

P=18.22dBm= 0.0664W.

So the limit =

P(dBm)- [70 + 10 log (0.0664W)] =-40dBm

By a factor of not less than 72 + 10 log (P) dB on all frequencies between 2285 and
2287.5 MHz

Here,

P=18.22dBm= 0.0664W.

So the limit =

P(dBm)- [72 + 10 log (0.0664W)] =-42dBm

By a factor of not less than 75 + 10 log (P) dB below 2285 MHz

Here,
P=18.22dBm= 0.0664W.
So the limit =

P(dBm)- [75 + 10 log (0.0664W)] =-45dBm

(iii)

By a factor of not less than 43 + 10 log (P) dB on all frequencies between 2360 and
2362.5 MHz

Here,

P=18.22dBm= 0.0664W.

So the limit =

P(dBm)- [43 + 10 log (0.0664W)] =-13dBm
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By a factor of not less than 55 + 10 log (P) dB on all frequencies between 2362.5 and
2365 MHz

Here,

P=18.22dBm= 0.0664W.

So the limit =

P(dBm)- [55 + 10 log (0.0664W)] =-25dBm

By a factor of not less than 70 + 10 log (P) dB on all frequencies between 2365 and
2367.5 MHz

Here,

P=18.22dBm= 0.0664W.

So the limit =

P(dBm)- [70 + 10 log (0.0664W)] =-40dBm

By a factor of not less than 72 + 10 log (P) dB on all frequencies between 2367.5 and
2370 MHz

Here,

P=18.22dBm= 0.0664W.

So the limit =

P(dBm)- [72 + 10 log (0.0664W)] =-42dBm

By a factor of not less than 75 + 10 log (P) dB above 2370 MHz

Here,

P=18.22dBm= 0.0664W.

So the limit =

P(dBm)- [75 + 10 log (0.0664W)] =-45dBm

The EUT supports 2x2 MIMO and the emissions were measured at one of output port, so
the limit lines were set to -16.01dBm/-48.01dBm/43.01dBm/45.01dBm/28.01dBm
Separately in following test plots in order to determine the test result conveniently.

2. Out-of-band/out-of-block (including intermodulation) emissions and spurious emissions
have been tested using an AWGN test signal and a GSM-TDMA test signal, only the

worst-case was recorded in this report.
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DL 1S T _AWGN_Pre-AGC_Out-of-band emission
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DL 2S B AWGN_Pre-AGC_Out-of-band emission
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DL 2S T _AWGN_Pre-AGC_Out-of-band emission
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DL 1S B AWGN_Pre-AGC_Spurious emission 1
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DL 1S B AWGN_Pre-AGC_Spurious emission 3
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4.6 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.
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Frequency stability vs temperature
Temperature Test data Tolerance .
“C) Test Conf. (MH2) (opm) Verdict
50 2355.02242 -0.42 PASS
40 2355.02121 -0.94 PASS
30 2355.02434 0.39 PASS
20 2355.02342 Reference PASS
10 DL_1S_M_AWGN 2355.02123 -0.92 PASS
0 2355.02442 0.42 PASS
-10 2355.02364 0.09 PASS
-20 2355.02345 0.01 PASS
-30 2355.02121 -0.94 PASS
Frequency stability vs voltage
Voltage Test data Tolerance
Test Conf. Verdict
V) (MHz) (ppm)
DC 40.8 2355.02461 0.03 PASS
DC 48 DL_1S_M_AWGN 2355.02453 Reference PASS
DC 55.2 2355.02333 -0.51 PASS
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4.7 Radiated spurious emissions

Note(1):

LR

The tested max conducted power for single antenna port is 18.22dBm, the 2x2 MIMO

total power is 18.22dBm+18.22dBm= 0.1327W, the power of any emission outside a
licensee's frequency band(s) shall be attenuated below the transmitter power (P) in watts
(i)

By a factor of not less than 43 + 10 log (P) dB on all frequencies between 2305 and 2320
MHz and on all frequencies between 2345 and 2360 MHz that are outside the licensed
band(s) of operation.

Here,

P=18.22dBm= 0.0664W.

So the limit =

P(dBm)- [43 + 10 log (0.0664W)] =-13dBm

By a factor of not less than 75 + 10 log (P) dB on all frequencies between 2320 and 2345
MHz

Here,

P=18.22dBm= 0.0664W.

So the limit =

P(dBm)- [75 + 10 log (0.0664W)] =-45dBm

(ii)

By a factor of not less than 43 + 10 log (P) dB on all frequencies between 2300 and 2305
MHz

Here,

P=18.22dBm= 0.0664W.

So the limit =

P(dBm)- [43 + 10 log (0.0664W)] =-13dBm
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By a factor of not less than 70 + 10 log (P) dB on all frequencies between 2287.5 and
2300 MHz

Here,

P=18.22dBm= 0.0664W.

So the limit =

P(dBm)- [70 + 10 log (0.0664W)] =-40dBm

By a factor of not less than 72 + 10 log (P) dB on all frequencies between 2285 and
2287.5 MHz

Here,

P=18.22dBm= 0.0664W.

So the limit =

P(dBm)- [72 + 10 log (0.0664W)] =-42dBm

By a factor of not less than 75 + 10 log (P) dB below 2285 MHz

Here,
P=18.22dBm= 0.0664W.
So the limit =

P(dBm)- [75 + 10 log (0.0664W)] =-45dBm

(iii)

By a factor of not less than 43 + 10 log (P) dB on all frequencies between 2360 and
2362.5 MHz

Here,

P=18.22dBm= 0.0664W.

So the limit =

P(dBm)- [43 + 10 log (0.0664W)] =-13dBm
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By a factor of not less than 55 + 10 log (P) dB on all frequencies between 2362.5 and
2365 MHz

Here,
P=18.22dBm= 0.0664W.
So the limit =

P(dBm)- [55 + 10 log (0.0664W)] =-25dBm

By a factor of not less than 70 + 10 log (P) dB on all frequencies between 2365 and
2367.5 MHz

Here,
P=18.22dBm= 0.0664W.
So the limit =

P(dBm)- [70 + 10 log (0.0664W)] =-40dBm

By a factor of not less than 72 + 10 log (P) dB on all frequencies between 2367.5 and
2370 MHz

Here,
P=18.22dBm= 0.0664W.
So the limit =

P(dBm)- [72 + 10 log (0.0664W)] =-42dBm

By a factor of not less than 75 + 10 log (P) dB above 2370 MHz

Here,
P=18.22dBm= 0.0664W.
So the limit =

P(dBm)- [75 + 10 log (0.0664W)] =-45dBm
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Note (2):
(1) : The radiated test performed at bottom / middle / top channel, only the worst-case

middle channel test data was recorded in the report.
(2) : The disturbance 9kHz to 30MHz was very low and 20dB below the limit, therefore,

the data was not recorded in the report.

(3) : The strictest limit -45dbm was used for evaluate the emission from 9kHz~18GHz.
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DL 1S M_AWGN_Horizontal 30MHz~1GHz
40 Level (dBm)
30
10
-10
-30
-45DBM
-50
4
1 6
70 o 3 3
-90
110
12
30 50 100 200 500 1000
Freq. Level Limit Over Limit
Polarization Verdict
(MHz) (dBm) (dBm) (dB)
37.812 -68.55 -45 -23.55 Horizontal PASS
51.301 -71.85 -45 -26.85 Horizontal PASS
71.863 -74.22 -45 -29.22 Horizontal PASS
93.113 -65.19 -45 -20.19 Horizontal PASS
115.321 -71.62 -45 -26.62 Horizontal PASS
189.074 -69.01 -45 -24.01 Horizontal PASS
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DL_1S_M_AWGN_Horizontal_above 1GHz

40 Level (dBm)
30
10
-10
-30
-45DBM
50 2 3 4.5 1
1
70
-90
-110
A2 1000 1500 2000 5000 10000 18000
Freq. Level Limit Over Limit
Polarization Verdict
(MHz) (dBm) (dBm) (dB)
1129.072 -57.84 -45 -12.84 Horizontal PASS
1648.778 -52.85 -45 -7.85 Horizontal PASS
2292.257 -50.70 -45 -5.7 Horizontal PASS
6142.019 -51.77 -45 -6.77 Horizontal PASS
6659.763 -51.10 -45 -6.1 Horizontal PASS
10514.327 -48.62 -45 -3.62 Horizontal PASS
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DL 1S M_AWGN_Vertical 30MHz~1GHz
40 Level (dBm)
30
10
-10
-30
-45DBM
-50
4
1 28 5
.70 6
90
-110
12
30 50 100 200 500 1000
Freq. Level Limit Over Limit
Polarization Verdict
(MHz) (dBm) (dBm) (dB)
37.812 -68.01 -45 -23.01 Vertical PASS
64.887 -69.48 -45 -24.48 Vertical PASS
71.832 -69.78 -45 -24.78 Vertical PASS
94.098 -59.02 -45 -14.02 Vertical PASS
121.462 -67.79 -45 -22.79 Vertical PASS
286.982 -71.94 -45 -26.94 Vertical PASS
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DL_1S_M_AWGN_Vertical_above 1GHz
40 Level (dBm)
30
10
-10
-30
2 -45DBM
4 v
50 s —3 5
-70
-90
-110
i 1000 1500 2000 5000 10000 18000
Freqg. Level Limit Over Limit
Polarization Verdict
(MHz) (dBm) (dBm) (dB)
1648.778 -54.66 -45 -9.66 Vertical PASS
1955.344 -56.17 -45 -11.17 Vertical PASS
2325.634 -55.09 -45 -10.09 Vertical PASS
6106.616 -50.67 -45 -5.67 Vertical PASS
6659.763 -52.03 -45 -7.03 Vertical PASS
10432.800 -48.31 -45 -3.31 Vertical PASS
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5 BRS/EBS (2496-2690MHz unpaired)

5.1 AGC threshold level

Test Conf. AGC Threshold level
DL_1S M_AWGN 0.08dBm
DL 1S M_GSM 0.00dBm
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5.2 Out-of-band rejection

Downlink

Agilenl Spectrum Analyzer Swept SA
s e | | N\ ALIGH OFF

Frequency
Center Freq 2 593000005 GHz , Avg Type: Log-Pwr
o Trig:Free Run Avg|Hold:>100/100

IFGainlow " Atten: 22 dB
Auto Tune
Mkr1 2.629 86 GHz|
RefOﬁsetzzz dB S aar dBm

Trace 1 Pass
CenterFreq

2593000005 GHz

StartFreq
2.108000005 GHz

Stop Freq
3.078000005 GHz

Center 2.5930 GHz Span 970.0 MHz CF Step
#VBW 6.0 MHz Sweep 1.00 ms (1001 pts) 97.000000 MHz

MKR MODE TRC SCL FUNCTION FUNCTION WIDTH FUNCTION YWALUE uto Man
N [1]F] 2 629 86 GHz

2 mnn -136.35 MHz

Freq Offset
0Hz

Ilk STATUS

The peak of the frequency response fois 2629.86MHz
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5.3 Input-versus-output signal comparison

Input_DL_1S M_AWGN_Pre-AGC_26dB Bandwidth & 99% OBW

Agilent LTE - Occupled BW

- ) EEEE T e JNALIGN OFF[09:13:29 AM Dec 10, 2020

Center Freq 2 593000000 GHz Center Freq: 2.593000000 GHz Frequency
(] Trig: Free Run Avg|Held:>10/10 Direction: Downlink

#IFGain:Low _ #Atten: 10 dB BW: 5 MHz(25 RB)

Ref 20.00 dBm

Center 2.593 GHz
#Res BW 100 kHz #VBW 300 kHz

QOccupied Bandwidth Total Power 29.4 dBm
4.2660 MHz

Transmit Freq Error 1.362 kHz OBW Power 99.00 %
x dB Bandwidth 4.552 MHz x dB -26.00 dB
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Input_DL_1S_M_AWGN_AGC+3dB_26dB Bandwidth & 99% OBW

Ag|ler|l LTE - Occupied BW.
e e e | e JNAUIGN OFF [09:16:18 AM Dec 10, 2020
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CF Step

Center 2.593 GHz 5.000000 MHz
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 32.6 dBm
4.2633 MHz

Transmit Freq Error 1.706 kHz OBW Power 99.00 %
x dB Bandwidth 4.555 MHz x dB -26.00 dB
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Output_DL_1S_M_AWGN_Pre-AGC_26dB Bandwidth & 99% OBW

Agilent Spectrum Analyzer - Occupied BW
5[ o NN | 8 15 = X1 MALIGNOFF [10:37:36 AM Dec 11, 2020
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Output_DL_1S_M_AWGN_AGC+3dB_26dB Bandwidth & 99% OBW
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Input DL_1S M_GSM_Pre-AGC_26dB Bandwidth & 99% OBW
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Output_DL_1S_M_GSM_Pre-AGC_26dB Bandwidth & 99% OBW
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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
reguirement.
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5.4 Mean output power and amplifier/booster gain
Input Output . Verdict
Test Freq. fo Gain
Test Conf. Signal Level Power Power
(MHz) (dB)
(dBm) (dBm)
Pre-AGC -0.10 20.24 20.34 PASS
DL_1S AWGN 2629.86
AGC+3dB 2.90 20.20 / PASS
Pre-AGC -0.10 20.21 20.31 PASS
DL_1S GSM 2629.86
AGC+3dB 2.90 20.15 / PASS
Remark:

ber)

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 (20.24dBm+20.24dBm) +15.5dBi=38.75dBm (7.500W)
which don’t exceed the required EIRP limit (1993W)
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5.5 Out-of-band/out-of-block (including intermodulation) emissions and spurious emissions

Note:

2 b
% Inspection & Testing Se

4 25

=3

A <
vices
>

1. The tested max conducted power for single antenna port is 20.24dBm, 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=20.35dBm= 0.1057W.

So the limit =

P(dBm)- [43 + 10 log (0.1057W)] =-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. Out-of-band/out-of-block (including intermodulation) emissions and spurious emissions
have been tested using an AWGN test signal and a GSM-TDMA test signal, only the

worst-case was recorded in this report.
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DL 1S B AWGN_Pre-AGC_Out-of-band emission
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DL 1S T _AWGN_Pre-AGC_Out-of-band emission
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DL 2S B AWGN_Pre-AGC_Out-of-band emission
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DL 2S T _AWGN_Pre-AGC_Out-of-band emission
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DL_1S B _AWGN_Pre-AGC_Spurious emission 1
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DL_1S B _AWGN_Pre-AGC_Spurious emission 3
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DL_1S_M_AWGN_Pre-AGC_Spurious emission 1
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5.6 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.
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Frequency stability vs temperature
Temperature Test data Tolerance )
C) Test Conf. (MH2) (opm) Verdict
50 2593.001302 -0.02 PASS
40 2593.001412 0.02 PASS
30 2593.001311 -0.02 PASS
20 2593.001352 Reference PASS
10 DL_1S_M_AWGN 2593.001398 0.02 PASS
0 2593.001418 0.03 PASS
-10 2593.001431 0.03 PASS
-20 2593.001399 0.01 PASS
-30 2593.001428 0.03 PASS
Frequency stability vs voltage

Voltage Test data Tolerance

Test Conf. Verdict
V) (MHz) (ppm)

DC 40.8 2593.001248 -0.04 PASS
DC 48 DL_1S_M_AWGN 2593.001364 Reference PASS
DC 55.2 2593.001417 0.02 PASS
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5.7 Radiated spurious emissions

Note: 1. The tested max conducted power for single antenna port is 20.24dBm. the 2x2 MIMO
total power is 20.24dBm+20.24dBm= 0.2114W.
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=0.2114W,
So the limit =

P(dBm)- [43 + 10 log (0.2114W)] =-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 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
40I.evel (dBm)
30
10
-10 -13DBM
-30
-50
1 4 6
70 2 4 3
-90
110
12
30 50 100 200 500 1000
Freqg. Level Limit Over Limit
Polarization Verdict
(MHz) (dBm) (dBm) (dB)
37.812 -67.21 -13 -54.21 Horizontal PASS
51.301 -73.41 -13 -60.41 Horizontal PASS
64.887 -75.85 -13 -62.85 Horizontal PASS
94.098 -65.79 -13 -52.79 Horizontal PASS
115.321 -71.92 -13 -58.92 Horizontal PASS
189.074 -67.88 -13 -54.88 Horizontal PASS
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DL_1S_M_AWGN_Horizontal_above 1GHz

40I.evel (dBm)
30
10
-10 -13DBM
-30
4 5 6
3
50 1 o
-70
-90
110
12 1000 1500 2000 5000 10000 18000
Freq. Level Limit Over Limit
Polarization Verdict
(MHz) (dBm) (dBm) (dB)
1648.778 -50.96 -13 -37.96 Horizontal PASS
2089.751 -51.20 -13 -38.2 Horizontal PASS
2428.671 -49.35 -13 -36.35 Horizontal PASS
5730.396 -41.72 -13 -28.72 Horizontal PASS
6659.763 -41.75 -13 -28.75 Horizontal PASS
10885.670 -39.22 -13 -26.22 Horizontal PASS
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DL_1S M_AWGN_Vertical 30MHz~1GHz
Level (dBm
40 { )
30
10
-10 -13DBM
-30
-50
4
S
1 2 3 - 6
-70
-90
-110
-12
30 50 100 200 500 1000
Freq. Level Limit Over Limit o )
Polarization Verdict
(MHz) (dBm) (dBm) (dB)
37.815 -67.00 -13 -54 Vertical PASS
64.887 -69.27 -13 -56.27 Vertical PASS
78.413 -70.23 -13 -57.23 Vertical PASS
93.113 -59.36 -13 -46.36 Vertical PASS
121.213 -67.34 -13 -54.34 Vertical PASS
285.978 -70.71 -13 -57.71 Vertical PASS
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DL_1S_M_AWGN_Vertical_above 1GHz
40I.evel (dBm)
30
10
-10 -13DBM
-30 a
2 3 3 5
501 4
-70
-90
110
12 1000 1500 2000 5000 10000 18000
Freqg. Level Limit Over Limit
Polarization Verdict
(MHz) (dBm) (dBm) (dB)
1100.079 -54.61 -13 -41.61 Vertical PASS
1648.778 -45.49 -13 -32.49 Vertical PASS
2325.624 -44.79 -13 -31.79 Vertical PASS
6001.626 -43.95 -13 -30.95 Vertical PASS
6795.879 -41.71 -13 -28.71 Vertical PASS
10484.230 -38.29 -13 -25.29 Vertical PASS

--End of Appendix B--
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