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LTE Band 66_ Channel Bandwidth: 15 MHz
| 16QAM

QPSK

Lowest Channel

Agjlent Spectrum Analyzer - Gccupied BW.
RL F A 10:3:50 4 A1

AL Center Freq 1.717500000 GHz Center Frag; 1717500000 GHz
Trig: Free Run AvglHold> 10110
#Atter dB

Center Freg 1.717500000 GHz Cantar Freq: 1.717500000 GHz - Radio 5td: Nona Frequency
Trig: Free Run AvglHold: 1010

#Aen: 30 dB

Agilent Spectrum Analyzer - Dccupied BW
RL R
Radio Device: BTS

Ref Offset 16.5 dB Ref Offset 16.5 dB
Ref 36.00 dBm Ref 36.00 dBm
Center Freq T Center Freq
7600000 GHz, 1717600000 GHz

‘Center 1.718 GHz iCenter 1.718 GHz
E Sweep 1ms H#Res BW 300 kHz

Res BW 300 kHz #VBW 910 kHz
Occupied Bandwidth
13.475 MHz

31.096 kHz OBW Power 99.00 %

#VBW 910 kHz

Occupled Bandwidth Total Power Total Power
13.451 MHz

Transmit Freq Error 41.892 kHz OBW Power 99.00 %
x dB Bandwidth 14.73 MHz x dB -26.00 dB

Transmit Freq Error
x dB Bandwidth 14.50 MHz x dB -26.00 dB

Agjlent Spectrum Analyzer - Gccupied BW.
- A 10:32:52 4M P 17, 2020

Radio Std: None Frequency

A T F INT SOURCE CFF | AL
Center Freq 1.755000000 GHz Center Frag: 1765000000 GHz
Free Run AvglHold> 10110

Radio Std: Nons
- T
WFGaintow * #Atten: 30 dB

Canter Freq: 1765000000

GHz
Trig: Free Run AvglHold>10H0
Radio Device: BTS

Radio Device: BTS
Ref Offset 16.5 dB Ref Offset 16.5 dB

Ref 36.00 dBm Ref 36.00 dBm

Center Freq T Center Freq
5000000 GHz,

Span 30 MHz ‘Center 1.755 GHz

Center 1.755 GHz ]
Res BW 300 kHz #VBW 910 kHz Res B 300 kHz

#VBW 910 kHz

Total Power

Occupied Bandwidth

13.416 MHz
Transmit Freq Error 27.809 kHz OBW Power 99.00 %
x dB Bandwidth 14.69 MHz x dB -26.00 dB

Occupied Bandwidth Total Power

13.462 MHz
Transmit Freq Error 37.746 kHz OBW Power 99.00 %
x dB Bandwidth 14.87 MHz x dB -26.00 dB

STATUS.

Highest Channel

Agjlent Spectrum Analyzer - Gccupied BW.
F I HCE CFF | g8 10:30:18.4M A 1

Radio Std: None Frequency

AL O i T . AL
GHz Ra ] Center Freq 1.772500000 GHz Canter Frag; 1772600000 GHz
AvglHold: 1010 = Trig:Free Run AvglHold>10/10
MFGainlow  #Amen:30 dB Radio Device: BTS
Ref Offset 16.5 dB Ref Offset 16.5 dB
Ref 36.00 dBm Ref 36.00 dBm
Center Freq Center Freq
1.772500000 GHz 1772600000 GHz

Span 30 MHz

Center 1.773 GHz iCenter 1.773 GHz
E Sweep 1ms H#Res BW 300 kHz

Res BW 300 kHz #VBW 910 kHz #VBW 910 kHz
Occupled Bandwidth Occupled Bandwidth Total Power
13.410 MHz 13.455 MHz
Transmit Freq Error -7.058 kHz OBW Power Transmit Freq Error =321 Hz OBW Power 99.00 %
14.68 MHz x dB -26.00 dB

x dB Bandwidth 14.60 MHz x dB x dB Bandwidth

Total Power

STATUS,

STATUS.
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LTE Band 66_ Channel Bandwidth: 20 MHz

QPSK

16QAM

Agilent Spectrum Analyzer - Dccupied BW
RL R

Center Freq 1.720000000 GHz
Trig: Free Run

#Aen: 30 dB

Ref Offset 165 dB
Ref 36.00 dBm

Center 1.72 GHz
E #VBW 1.3 MHz

Res BW 430 kHz

Occupied Bandwidth

17.913 MHz
67.052 kHz
19.42 MHz

Transmit Freq Error

x dB Bandwidth x dB

Centar Freq: 1.720000000 GH:
AvglHe

OBW Power

z
1d:>10H0

Total Power

=26,

99.00 %
.00 dB

Lowest Channel

Radio Std: Nene Frequency

Radio Ds TS

Center Freq
0000000 GHz,

Sweep 1ms

Agflent Spectrum Analyzer - Occupied EW
T F
Center Freq 1.720000000 GHz [

-
HIFGainLow

Ref Offset 16.5 dB
Ref 36.00 dBm

‘Center 1.72 GHz
H#Res BW 430 kHz

Occupied Bandwidth

17.889 MHz
39.877 kHz
19.51 MHz

Transmit Freq Error
x dB Bandwidth

Trig: Free Run
#Atten: 30 dB

er Fraq: 1.720000000 GHz

Ay,

#VBW 1.3 MHz

x dB

glHold> 10110

Total Power

OBW Power
-26.00 dB

Frequency

Center Freq
1.720000000 GHz

99.00 %

Trig: Free Run

Ref Offset 165 dB
Ref 36.00 dBm

iCenter 1.755 GHz
#Res BW 430 kHz

Occupied Bandwidth

17.943 MHz
35.002 kHz
19.73 MHz

Transmit Freq Error

x dB Bandwidth x dB

Center Freq: 1.765000000 GHz
AvglHold>10/0

#VBW 1.3 MHz

Total Power

OBW Power
-26.00 dB

STATUS.

10:34:20 AN A
Radio Std: None

Radio Device: BTS

Center Freq
5000000 GHz,

Span 40 MHz

99.00 %

Agjlent Spectrum Analyzer - Gccupied BW.

T F
Center Freq 1.755000000 GHz

HIFGainLow

Ref Offset 16.5 dB
Ref 36.00 dBm

‘Center 1.755 GHz
H#Res BW 430 kHz

Occupied Bandwidth

17.904 MHz
48.072 kHz
19.50 MHz

Transmit Freq Error
x dB Bandwidth

£
™ #Aten: 30 4B

Center Fraq: 1.765000000
Free Ri

un

GHz
AvglHold:>10110

NS PR

#VBW 1.3 MHz

Total Power

OBW Power

x dB

BAM flug 17, 2020

Radio Std: None Frequency

Radio Device: BTS

Center Freq
1.756000000 GHz

99.00 %
-26.00 dB

Ref Offset 165 dB
Ref 36.00 dBm

Center 1.77 GHz
#Res BW 430 kHz

Occupied Bandwidth

17.889 MHz
-7.300 kHz
19.42 MHz

Transmit Freq Error

x dB Bandwidth x dB

GHz
AvglHold>10/0

#VBW 1.3 MHz

Total Power

OBW Power

Center Freq
1.770000000 GHz

Span 40 MHz
Sweep 1ms

99.00 %
-26.00 dB

Channel

Agjlent Spectrum Analyzer - Gccupied BW.

T F
Center Freq 1.770000000 GHz

o T
=
WIFGaindow  BAten

Ref Offset 16.5 dB
Ref 36.00 dBm

iCenter 1.77 GH;
H#Res BW 430k

Occupied Bandwidth
17.879 MHz
-18.514 kHz
19.55 MHz

Transmit Freq Error
x dB Bandwidth

STATUS.

Center Fraq: 1.7

ree Run
: 30 4B

Total

OBW
x dB

GHz
AvglHold:>10110

#VBW 1.3 MHz

Power

Power

10,27:40. M fuig L

Radio Std: None Frequency

Radio Device: BTS

Center Freq
1.770000000 GHz

99.00 %
-26.00 dB

STATUS,
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5.6 BAND EDGE AT ANTENNA TERMINALS

Test Requirement; LTE Band 2: FCC 47 CFR Part 24.238(3), RSS-133 Issue 6, Section 6.5
LTE Band 4 & LTE Band 66: FCC 47 CFR Part 27.53(h)(1), RSS-139 Issue 4, Section
6.6
LTE Band 5 & LTE Band 26: FCC 47 CFR Part 22.917(a), RSS-132 Issue 4, Section
55
LTE Band 7 & Band 38 & Band 41: FCC 47 CFR Part 27.53(m)(4), RSS-199 Issue 3,
Section 4.5
LTE Band 12: FCC 47 CFR Part 27.53(g), RSS-130 Issue 2, Section 4.7
LTE Band 13: FCC 47 CFR Part 27.53(c)(2), RSS-130 Issue 2, Section 4.7
LTE Band 26: FCC 47 CFR Part 90.691

Test Method: ANSI C63.26-2015 & KDB 971168 D01v03r01

Limit:

FCC 47 CFR Part 24.238(a), 27.53(h)(1), 22.917(a) :

The power of any emission outside of the authorized operating frequency ranges must be attenuated below

the transmitting power (P) by a factor of at least 43 + 10 log(P) dB. The emission limit equal to -13 dBm.

FCC 47 CFR Part 27.53(m)(4):

For mobile digital stations, the attenuation factor shall be not less than 40 + 10 log (P) dB on all frequencies
between the channel edge and 5 megahertz from the channel edge, 43 + 10 log (P) dB on all frequencies
between 5 megahertz and X megahertz from the channel edge, and 55 + 10 log (P) dB on all frequencies
more than X megahertz from the channel edge, where X is the greater of 6 megahertz or the actual emission
bandwidth as defined in paragraph (m)(6) of this section. In addition, the attenuation factor shall not be less
that 43 + 10 log (P) dB on all frequencies between 2490.5 MHz and 2496 MHz and 55 + 10 log (P) dB at or
below 2490.5 MHz. Mobile Satellite Service licensees operating on frequencies below 2495 MHz may also
submit a documented interference complaint against BRS licensees operating on channel BRS Channel 1 on
the same terms and conditions as adjacent channel BRS or EBS licensees.

FCC 47 CFR Part 27.53(9):

For operations in the 600 MHz band and the 698-746 MHz band, the power of any emission outside a
licensee's frequency band(s) of operation shall be attenuated below the transmitter power (P) within the
licensed band(s) of operation, measured in watts, by at least 43 + 10 log (P) dB. Compliance with this
provision is based on the use of measurement instrumentation employing a resolution bandwidth of 100
kilohertz or greater. However, in the 100 kilohertz bands immediately outside and adjacent to a licensee's
frequency block, a resolution bandwidth of at least 30 kHz may be employed.

FCC 47 CFR Part 27.53(c)(2):
On any frequency outside the 776-788 MHz band, the power of any emission shall be attenuated outside the
band below the transmitter power (P) by at least 43 + 10 log (P) dB;

FCC 47 CFR Part 90.691:

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

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

Test Procedure:

The transmitter output was connected to a calibrated coaxial cable and coupler, the other end of which was
connected to a spectrum analyzer.

For each band edge measurement:

1) Setthe spectrum analyzer span to include the block edge frequency.

2) Set a marker to point the corresponding band edge frequency in each test case.

3) Setdisplay line at -13 dBm

4) Set resolution bandwidth to at least 1% of emission bandwidth.

5) Set spectrum analyzer with RMS detector.
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6) Record the max trace plot into the test report
Note: The cable loss and attenuator loss were offset into measure device as an amplitude offset.

RSS-130 Issue 2, Section 4.7,

General unwanted emissions limits: The unwanted emissions in any 100 kHz bandwidth on any frequency
outside the low frequency edge and the high frequency edge of each frequency block range(s), shall be
attenuated below the transmitter power, P (dBW), by at least 43 + 10 log10 p (watts), dB. However, in the 100
kHz band immediately outside of the equipment’s frequency block range, a resolution bandwidth of 30 kHz
may be employed.

Additional unwanted emissions limits:
In addition to the limit outlined in section 4.7.1 above, equipment operating in the frequency bands 746- 756
MHz and 777-787 MHz shall also comply with the following restrictions:
a) The power of any unwanted emissions in any 6.25 kHz bandwidth for all frequencies between 763-775
MHz and 793-806 MHz shall be attenuated below the transmitter power, P (dBW), by at least:

i. 76 + 10 log10 p (watts), dB, for base and fixed equipment, and

. 65 + 10 log10 p (watts), dB, for mobile and portable equipment.
b) The e.i.r.p. in the band 1559-1610 MHz shall not exceed -70 dBW/MHz for wideband signal and

-80 dBW for discrete emission with bandwidth less than 700 Hz.

RSS-132 Issue 4, Section 5.5,

In the first 1.0 MHz band immediately outside and adjacent to each of the sub-bands specified in Section 5.1,
the power of emissions per any 1% of the occupied bandwidth shall be attenuated (in dB) below the
transmitter output power P (dBW) by at least 43 + 10 log10 p (watts).

After the first 1.0 MHz immediately outside and adjacent to each of the sub-bands, the power of emissions in
any 100 kHz bandwidth shall be attenuated (in dB) below the transmitter output power P (dBW) by at least 43
+ 10 log10 p (watts). If the measurement is performed using 1% of the occupied bandwidth, power integration
over 100 kHz is required.

RSS-133 Issue 6, Section 6.5,

In the 1.0 MHz bands immediately outside and adjacent to the equipment’s operating frequency block, the
emission power per any 1% of the emission bandwidth shall be attenuated (in dB) below the transmitter output
power P (dBW) by at least 43 + 10 log10 p(watts).

After the first 1.0 MHz, the emission power in any 1 MHz bandwidth shall be attenuated (in dB) below the
transmitter output power P (dBW) by at least 43 + 10 log10 p(watts). If the measurement is performed using
1% of the emission bandwidth, power integration over 1.0 MHz is required.

RSS-139 Issue 4, Section 6.6,

In the first 1.0 MHz bands immediately outside and adjacent to the equipment’s smallest operating frequency
block,2 which can contain the equipment’s occupied bandwidth, the emission power per any 1% of the
emission bandwidth shall be attenuated below the transmitter output power P (in dBW) by at least 43 + 10
log10 p (watts) dB.

After the first 1.0 MHz outside the equipment’s smallest operating frequency block, which can contain the
equipment’s occupied bandwidth, the emission power in any 1 MHz bandwidth shall be attenuated below the
transmitter output power P (in dBW) by at least 43 + 10 log10 p (watts) dB.

RSS-199 Issue 3, Section 4.5
In the 1 MHz band immediately outside and adjacent to the channel edge, the unwanted emission power shall

be measured with a resolution bandwidth of at least 1% of the occupied bandwidth for base station and fixed
subscriber equipment, and 2% for mobile subscriber equipment. Beyond the 1 MHz band, a resolution
bandwidth of 1 MHz shall be used. A narrower resolution bandwidth can be used, provided that the measured
power is integrated over the full required measurement bandwidth of 1 MHz, or 1% or 2% of the occupied
bandwidth, as applicable.
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Equipment shall comply with the following unwanted emission limits:
(a) for base station and fixed subscriber equipment, the power of any unwanted emissions measured as
above shall be attenuated (in dB) below the transmitter power, P (dBW), by at least 43 + 10 log10 p.
(b) for mobile subscriber equipment, the power of any unwanted emissions measured as above shall be
attenuated (in dB) below the transmitter power, P (dBW), by at least:
(i) 40 + 10 log10 p from the channel edges to 5 MHz away
(i) 43 + 10 log10 p between 5 MHz and X MHz from the channel edges, and
(i) 55 + 10 log10 p at X MHz and beyond from the channel edges

In addition, the attenuation shall not be less than 43 + 10 log10 p on all frequencies between 2490.5

MHz and 2496 MHz, and 55 + 10 log10 p at or below 2490.5 MHz.
In (@) and (b), p is the transmitter power measured in watts and X is 6 MHz or the equipment occupied
bandwidth, whichever is greater.

Test Setup: Refer to section 4.2.2 for details.
Instruments Used: Refer to section 3 for details
Test Mode: Link mode

Test Results: Pass
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5.6.1 LTEBand?2

LTE Band 2/ 1.4 MHz / QPSK
| Full RB

Lowest Channel

Spectrum = Spectrum
Ref Level 30.00 d8m  Offset 16.50 d& Mode Auto Sweep Ref Level 30.00 dém  Offset 16.50 d& Mode Auto Sweep
Count 100/100 Count 100/100

1RB

Start 1.84 GHz

Start 1.84 GHz 6000 pts
Spurious Emissions

Spurious Emissions

|__Rangelow | __RangeUp | RBW | Ran:

Measuring...

Highest Channel

Spectrum Spectrum
Ref Level 30.00 dém  Offset 16.50 d& Mode Auto Sweep Ref Level 30.00 dém  Offset 16.50 d& Mode Auto Sweep
Count 100/100

Count 100/100
®1 Avglog ) ) _ ®1 Avglog

6000 pts Span 12.0 MHz CF 1.914 GHz 6000 pts Span 12.0 MHz

CF 1.914 GHz )

Spurious Emissions Spurious Emissions

|__Rangelow | __RangelUp | RBW | __Frequency | _PowerAbs | __ ALimit__| Range Lov RangeUp | RBW | Frequency | _PowerAbs | ALimit |
1 r4 25.4¢ ] 4 H2 1 3

Measuring... Measuring...
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LTE Band 2/ 3 MHz / QPSK
| Full RB

Lowest Channel

Spectrum Spectrum
Ref Level 30.00 d8m  Offset 16.50 d& Mode Auto Sweep Ref Level 30.00 d8m  Offset 16.50 d& Mode Auto Sweep
Count 100/100 Count 100/100

1RB

Stop 1.853 GHz

Start 1.84 GHz 6000 pts

Start 1.84 GHz i )

Spurious Emissions Spurious Emissions

|__Rangelow | __RangelUp | ____RBW____| __Frequency | _PowerAbs | __ ALimit__|
- 3 - 3 HE )

Measuring... Measuring...

Highest Channel

Spectrum

Spectrum
vel 30.00 d8m  Offset 16.50 d& Mode Auto Sweep

e

Ref Level 30.00 d@m Offset 16.50 d& Mode Auto Sweep
unt 100/100 C 100/100

Start 1.907 GHz ) 6000 pts Stop 1.92 GHz Start 1.907 GHz 6000 pts Stop 1.92 GHz
Spurious Emissions

Spurious Emissions
07 2 H2 3 2 H2 1 B 3

Measuring...

Measuring... | 11
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LTE Band 2 /5 MHz / QPSK

1RB

Full RB

Spectrum

Count 100/100

Start 1.84 GHz
Spurious Emissions
Rani

Ref Level 30.00 d@m Offset 16.50 d& Mode Auto Sweep

Measuring...

Lowest Channel

Spectrum
Ref Level 30.00 d8m  Offset 16.50 d& Mode Auto Sweep
Count 100/100

Stop 1.855 GHz

Start 1.84 GHz 6000 pts

Spurious Emissions
|__Rangelow | __RangelUp | ____RBW____| __Frequency | _PowerAbs | __ ALimit__|
1 Hz 1 di 1 dB

Ran
2 18

Measuring...

Spectrum

unt 100/100

Start 1.905 GHz
Spurious Emissions

[“rongelow |~ Rangeup | mew

Ref Level 30.00 d@m Offset 16.50 d& Mode Auto Sweep

6000 pts

Frequenc:

Stop 1.92 GHz

Measuring...

Channel

Spectrum
vel 30.00 d8m  Offset 16.50 d& Mode Auto Sweep
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Stop 1.92 GHz
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Measuring...

Shenzhen UnionTrust Quality and Technology Co., Ltd.

Address: Unit D/E of 9/F and 16/F, Block A, Building 6, Baoneng science and technology park, Longhua district, Shenzhen, China 518109
Tel: +86-755-28230888 Fax: +86-755-28230886

UTTR-RF-FCC4G-V1.0

E-mail: info@uttlab.com http://www.uttlab.com


http://www.uttlab.com/

U NizN T v St Page 142 of 306 Report No.: 2303164458RFM-2

LTE Band 2/ 10 MHz / QPSK
| Full RB

Lowest Channel

Spectrum Spectrum
Ref Level 30.00 d8m  Offset 16.50 d& Mode Auto Sweep Ref Level 30.00 d8m  Offset 16.50 d& Mode Auto Sweep
Count 100/100 Count 100/100

1RB

Stop 1.86 GHz

6000 pts

Start 1.84 GHz

Start 1.84 GHz i )

Spurious Emissions Spurious Emissions

|__Rangelow | __RangelUp _|____RBW____| __Frequency | _PowerAbs | __ ALimit__|
- 3 - 3 HE )

Measuring... Measuring...

Highest Channel

Spectrum Spectrum
Ref Level 30.00 dm  Offset 16.50 d& Mode Auto Sweep vel 30.00 d8m  Offset 16.50 d& Mode Auto Sweep
unt 100/100 ¢ 100/100

6000 pts Stop 1.92 GHz

Stop 1.92 GHz Start 1.9 GHz
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Spurious Emissions
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Measuring... Measuring...
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LTE Band 2/ 15 MHz / QPSK

1RB

Full RB

Spectrum
Ref Level 30.00 dém Offset 16.50 d&
nt 100/100
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LTE Band 2 /20 MHz / QPSK
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LTE Band 2/ 1.4 MHz / 16QAM
| Full RB

Lowest Channel

Spectrum Spectrum
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