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5.5. OUT-OF-BAND/OUT-OF-BLOCK EMISSIONS AND SPURIOUS EMISSIONS

Test Requirements:

§2.1051 Measurements required: Spurious emissions at antenna terminals:

The radio frequency voltage or powers generated within the equipment and appearing on a spurious frequency
shall be checked at the equipment output terminals when properly loaded with a suitable artificial antenna. Curves
or equivalent data shall show the magnitude of each harmonic and other spurious emission that can be detected
when the equipment is operated under the conditions specified in § 2.1049 as appropriate. The magnitude of

spurious emissions which are attenuated more than 20 dB below the permissible value need not be specified.

§ 27.53 Emission limits.

(m) For BRS and EBS stations, the power of any emissions outside the licensee's frequency bands of operation shall
be attenuated below the transmitter power (P) measured in watts in accordance with the standards below. If a
licensee has multiple contiguous channels, out-of-band emissions shall be measured from the upper and lower
edges of the contiguous channels.

(2) For digital base stations, the attenuation shall be not less than 43 + 10 log (P) dB, unless a documented
interference complaint is received from an adjacent channel licensee with an overlapping Geographic
Service Area. Mobile Satellite Service licensees operating on frequencies below 2495 MHz may also submit
a documented interference complaint against BRS licensees operating on channel BRS No. 1 on the same
terms and conditions as adjacent channel BRS or EBS licensees. Provided that a documented interference
complaint cannot be mutually resolved between the parties prior to the applicable deadline, then the
following additional attenuation requirements shall apply:

(i) If a pre-existing base station suffers harmful interference from emissions caused by a new or modified
base station located 1.5 km or more away, within 24 hours of the receipt of a documented interference
complaint the licensee of the new or modified base station must attenuate its emissions by at least 67
+10 log (P) dB measured at 3 megahertz, above or below, from the channel edge of its frequency block
and shall immediately notify the complaining licensee upon implementation of the additional
attenuation. No later than 60 days after the implementation of such additional attenuation, the
licensee of the complaining base station must attenuate its base station emissions by at least 67 +10
log (P) dB measured at 3 megahertz, above or below, from the channel edge of its frequency block of
the new or modified base station.

(ii) If a pre-existing base station suffers harmful interference from emissions caused by a new or modified
base station located less than 1.5 km away, within 24 hours of receipt of a documented interference
complaint the licensee of the new or modified base station must attenuate its emissions by at least 67
+10 log (P)—20 log (Dkm/1.5) dB measured at 3 megahertz, above or below, from the channel edge of
its frequency block of the complaining licensee, or if both base stations are co-located, limit its
undesired signal level at the pre-existing base station receiver(s) to no more than —107 dBm
measured in a 5.5 megahertz bandwidth and shall immediately notify the complaining licensee upon
such reduction in the undesired signal level. No later than 60 days after such reduction in the

undesired signal level, the complaining licensee must attenuate its base station emissions by at least
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67 +10 log (P) dB measured at 3 megahertz, above or below, from the channel edge of its frequency

i
C

block of the new or modified base station.

(iiif) If a new or modified base station suffers harmful interference from emissions caused by a pre-existing
base station located 1.5 km or more away, within 60 days of receipt of a documented interference
complaint the licensee of each base station must attenuate its base station emissions by at least 67
+10 log (P) dB measured at 3 megahertz, above or below, from the channel edge of its frequency block
of the other licensee.

(iv) If anew or modified base station suffers harmful interference from emissions caused by a pre-existing
base station located less than 1.5 km away, within 60 days of receipt of a documented interference
complaint: (a) The licensee of the new or modified base station must attenuate its OOBE by at least 67
+10 log (P)—20 log (Dkm/1.5) measured 3 megahertz above or below, from the channel edge of its
frequency block of the other licensee, or if the base stations are co-located, limit its undesired signal
level at the other base station receiver(s) to no more than —107 dBm measured in a 5.5-megahertz
bandwidth; and (b) the licensee causing the interference must attenuate its emissions by at least 67
+10 log (P) dB measured at 3 megahertz, above or below, from the channel edge of its frequency block
of the new or modified base station.

(v) For all fixed digital user stations, the attenuation factor shall be not less than 43 +10 log (P) dB at the
channel edge.

(6) Measurement procedure. Compliance with these rules is based on the use of measurement
instrumentation employing a resolution bandwidth of 1 megahertz or greater. However, in the 1 MHz bands
immediately outside and adjacent to the frequency block a resolution bandwidth of at least one percent
of the emission bandwidth of the fundamental emission of the transmitter may be employed; for mobile
digital stations, in the 1 megahertz bands immediately outside and adjacent to the frequency block a
resolution bandwidth of at least two percent may be employed, except when the 1 megahertz band is 2495-
2496 MHz, in which case a resolution bandwidth of at least one percent may be employed. A narrower
resolution bandwidth is permitted in all cases to improve measurement accuracy provided the measured
power is integrated over the full required measurement bandwidth (i.e. 1 megahertz or 1 percent of
emission bandwidth, as specified; or 1 megahertz or 2 percent for mobile digital stations, except in the
band 2495-2496 MHz). The emission bandwidth is defined as the width of the signal between two points,
one below the carrier center frequency and one above the carrier center frequency, outside of which all
emissions are attenuated at least 26 dB below the transmitter power. With respect to television operations,
measurements must be made of the separate visual and aural operating powers at sufficiently frequent

intervals to ensure compliance with the rules.

Test Procedures:
Measurements were in accordance with the test methods section 3.6 of KDB 935210 D05 v01r04.

Spurious emissions shall be measured using a single test signal sequentially tuned to the low, middle, and high
channels or frequencies within each authorized frequency band of operation.
Out-of-band/out-of-block emissions (including intermodulation products) shall be measured under each of the

following two stimulus conditions:
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a) two adjacent test signals sequentially tuned to the lower and upper frequency band/block edges;

b) asingle test signal, sequentially tuned to the lowest and highest frequencies or channels within the frequency
band/block under examination.

NOTE—Single-channel boosters that cannot accommodate two simultaneous signals within the passband may be

excluded from the test stipulated in step a).

3.6.2 Out-of-band/out-of-block emissions conducted measurements

a) Connect asignal generator to the input of the EUT.

If the signal generator is not capable of generating two modulated carriers simultaneously, then two discrete
signal generators can be connected with an appropriate combining network to support this two-signal test.

b) Setthe signal generator to produce two AWGN signals as previously described.

c) Set the center frequencies such that the AWGN signals occupy adjacent channels, as defined by industry
standards such as 3GPP or 3GPP2, at the upper edge of the frequency band or block under test.

d) Set the composite power levels such that the input signal is just below the AGC threshold, but not more than
0.5dB below. The composite power can be measured using the procedures provided in KDB Publication 971168,
but it will be necessary to expand the power integration bandwidth so as to include both of the transmit
channels.

e) Connect a spectrum analyzer to the output of the EUT using appropriate attenuation as necessary.

f)  Setthe RBW =reference bandwidth in the applicable rule section for the supported frequency band.

g) SettheVBW =3 xRBW.

h) Setthe detector to power averaging (rms) detector.

i)  Setthe Sweep time = auto-couple.

) Set the spectrum analyzer start frequency to the upper block edge frequency, and the stop frequency to the

upper block edge frequency plus 300 kHz or 3 MHz, for frequencies below and above 1 GHz, respectively.

k) Trace average at least 100 traces in power averaging (rms) mode.

[)  Usethe marker function to find the maximum power level.

m) Capture the spectrum analyzer trace of the power level for inclusion in the test report.

n) Repeat steps k) to m) with the composite input power level set to 3 dB above the AGC threshold.
0) Reset the frequencies of the input signals to the lower edge of the frequency block or band under test.
p) Reset the spectrum analyzer start frequency to the lower block edge frequency minus 300 kHz or 3 MHz, for

frequencies below and above 1 GHz, respectively, and the stop frequency to the lower band or block edge
frequency.

gq) Repeatsteps k) ton).

r) Repeat steps a) to q) with the signal generator configured for a single test signal tuned as close as possible to
the block edges.

s) Repeat steps a) to r) with the narrowband test signal.

t) Repeatsteps a) tos) for all authorized frequency bands or blocks used by the EUT.

3.6.3 Spurious emissions conducted measurements
a) Connect asignal generator to the input of the EUT.

b) Setthe signal generator to produce the broadband test signal as previously described.
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c) Setthe center frequency of the test signal to the lowest available channel within the frequency band or block.

d) Setthe EUT input power to a level that is just below the AGC threshold, but not more than 0.5 dB below.

e) Connectaspectrum analyzer to the output of the EUT using appropriate attenuation as necessary.

f)  Setthe RBW =reference bandwidth in the applicable rule section for the supported frequency band of operation.

g) SettheVBW = 3 x RBW.

h) Setthe Sweep time = auto-couple.

i)  Setthe spectrum analyzer start frequency to the lowest RF signal generated in the equipment, without going
below 9 kHz, and the stop frequency to the lower band/block edge frequency minus 1 MHz.

The number of measurement points in each sweep must be = (2 x span/RBW), which may require that the
measurement range defined by the start and stop frequencies be subdivided, depending on the available
number of measurement points provided by the spectrum analyzer.

j)  Select the power averaging (rms) detector function.

k) Trace average at least 10 traces in power averaging (rms) mode.

[)  Use the peak marker function to identify the highest amplitude level over each measured frequency range.
Record the frequency and amplitude and capture a plot for inclusion in the test report.

m) Reset the spectrum analyzer start frequency to the upper band/block edge frequency plus 1 MHz, and the
spectrum analyzer stop frequency to 10 times the highest frequency of the fundamental emission. The number
of measurement points in each sweep must be = (2 x span/RBW), which may require that the measurement
range defined by the start and stop frequencies be subdivided, depending on the available number of
measurement points provided by the spectrum analyzer.

n) Trace average at least 10 traces in power averaging (rms) mode.

0) Use the peak marker function to identify the highest amplitude level over each of the measured frequency
ranges. Record the frequency and amplitude and capture a plot for inclusion in the test report; also provide
tabular data, if required.

p) Repeat steps i) to o) with the input test signals firstly tuned to a middle band/block frequency/channel, and
then tuned to a high band/block frequency/channel.

g) Repeatsteps b) to p) with the narrowband test signal.

r) Repeatsteps b) to q) for all authorized frequency bands/blocks used by the EUT.

Notel. In some bands, RBW was reduced to 0.1 %, 1 % and 10% of the reference bandwidth for measuring
unwanted emission level (typically, 1 MHz if the authorized frequency band is above 1 GHz) and power was
integrated.(0.1% =+30 dB, 1% =+20 dB, 10% =+10 dB)

Note2. Intermodulation test is not performed for 5G NR 100 MHz signal, because the band cannot accommodate
two signals. (Refer to Section 3.6.1 of KDB 935210 D05)

Note3. Among the data of simultaneous and single band emission conditions, the single emission condition is the

worst.

F-TP22-03 (Rev. 04) Page 43 of 73



HCT

Report No. HCT-RF-2107-FC015

Test Results: Plot data of Out-of-band/out-of-block emissions
Out-of-band (two adjacent test signals) / BRS/EBS / Downlink / LTE 20 MHz / Lower

KEYSIGHT 'gpulil_RF -
oupling:
e Align: Auto

#Atten: 20 dB
Preamp: Off

Input Z- 50 O
Corr CCorr

Freq Ref Int (S)
NFE: Adaptive

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Avg Type: Power (RMS) 2 4
Avg|Hold: 100/100

Trig: Free Run S
IANNNNN

1 Spectrum
| Scale/Div 10 dB

Ref Level 10.00 dBm

Mkr1 2.495 967 GHz
-18.306 dBm

|Start 2.4950000 GHz

#Video BW 620 kHz*

OCT-1300 ¢ _I

Stop 2.4960000 GHz
Sweep 1.67 ms (1001 pts)

KEYSIGHT G
oupling:
1 Align: Auto

[Input Z: 50 0

Jun 28, 2021 | Ty
4:25:09 PM | 3~

#Atten: 20 dB
Corr CCorr Preamp: Off

Freq Ref: Int (5)

INFE: Adaptive

PNO: Best Wide
Gate: Off
IF Gain: Low

1Sig Track: Off

,ﬂ% w A

IR

Avg Type: Power (RMS)[1]5 = 4

AvglHold: 100/100 |

Trig: Free Run A '
ANNNNN

1 Spectrum
Scale/Div 10 dB

Ref Level 10.00 dBm

Mkr1 2.690 030 GHz
-17.480 dBm

DLT-13.00 dBm

Start 2.6900000 GHz
#Res BW 200 kHz

#Video BW 620 kHz*

Stop 2.6910000 GHz

Sweep 1.67 ms (1001 pts)

MO "M ?

F-TP22-03 (Rev. 04)

Jun 28, 2021 | T
4:25:50 PM | 5—

1 % A

¥

&

Center Frequency
2.495500000 GHz

Frequency

Span
1.00000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
2.495000000 GHz

Stop Freq
2.496000000 GHz

| AUTOTUNE |

CF Step
100.000 kHz
Auto
Man
Freq Offset

0Hz

X Axis Scale
Log
Lin

Signal Track
(Span Zoom)

Center Frequency

2.690500000 GHz
Span
1.00000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
2.690000000 GHz

Stop Freq
2.691000000 GHz

AUTO TUNE

CF Step
100.000 kHz
Auto
Man
Freq Offset

0Hz

X Axis Scale
Log
Lin

Signal Track
(Span Zoom)

Page 44 of 73




ha- Report No. HCT-RF-2107-FC015

+3 dB above Out-of-band (two adjacent test signals) / BRS/EBS / Downlink / LTE 20 MHz / Lower

s
i O Frequency v |-, =
KEYS|GHT Input: RF [InputZ: 50 0 #Atten: 20 dB PNO: Best Wide  |Avg Type: Power (RMS) 1|2 34
. Coupling DC Corr CCorr Preamp: Off Gale: Off Avg|Hold: 100/100 | Center Frequency
Align: Auto [Freq Ref: Int (S) IF Gain: Low Trig: Free Run 2.495500000 GHz
NFE: Adaptive |Sig Track: Off ANNNNN

Span

1 Spectrum Mkr1 2.495 975 GHz 1.00000000 MHz

| Scale/Div 10 dB Ref Level 10.00 dBm -18.321 dBm Swept Span
_og : Zero Span

Full Span

LT -13.00 € Start Freq
2.495000000 GHz

Stop Freq
2.496000000 GHz

AUTO TUNE

CF Step
100.000 kHz

Auto

Man
Freq Offset
0Hz

X Axis Scale

Start 2.4950000 GHz #Video BW 620 kHz* Stop 2.4960000 GHz||” |0

[ tRes BW 200 kHz Sweep 1.67 ms (1001 pts)| | |
e Jun 28, 2021 [ _ 7 s
DO ? e D nia L) 5

(Span Zoom)

+3 dB above Out-of-band (two adjacent test signals) / BRS/EBS / Downlink / LTE 20 MHz / Upper

Q Frequency
KEYSIGHT |nput RF Input Z- 50 O #Atten: 20 dB PNO: Best Wide  Avg Type: Power (RMS) (1|2 = 4 - B
RL .. CoupingDC  [CorCCorr Preamp: Off Gate: OFf Avg|Hold: 100/100 CERiCIRay)
Align: Auto Freq Ref: Int (S) IF Gain- Low Trig- Free Run 2.690500000 GHz
INFE: Adaptive Sig Track: Off _A NNNNM

L Span

1 Spectrum Mkr1 2.690 002 GHz|} 1.00000000 MHz

| Scale/Div 10 dB Ref Level 10.00 dBm -17.639 dBm Swept Span
_0g 4 ] Zero Span

Full Span

OCT-13.00 a5 | | Start Freg
2.690000000 GHz

Stop Freq
2.691000000 GHz

AUTO TUNE

CF Step
100.000 kHz
Auto
Man
Freq Offset

0Hz

_ - = - X Axis Scale
Start 2.6900000 GHz #Video BW 620 kHz* Stop 2.6910000 GHz ey

Sweep 1.67 ms (1001 pts) Lin

7 | Jun 28,2021 7| I35
J Signal Track
4:26:16 PM |5 -l % » ) R

F-TP22-03 (Rev. 04) Page 45 of 73




HCT

Out-of-band

PNO: Best Wide
Gate: Off

IF Gain: Low
1Sig Track: Off

#Atten: 20 dB
Preamp: Off

Input Z: 50 O
Corr CCorr

Freq Ref: Int (5)
INFE: Adaptive

KEYSIGHT Icnputl_F DC
oupling:
1 Align: Auto

Avg Type: Power (RMS)[1]5 = 4

AvglHold: 100/100 |

Trig: Free Run A
ANNNNN

Mkr1 2.495 924 GHz
-23.222 dBm

1 Spectrum

| Scale/Div 10 dB Ref Level 10.00 dBm

DLT-13.00 dBm

1.

Start 2.4950000 GHz
[#Res BW 200 kHz

#Video BW 620 kHz* Stop 2.4960000 GHz

Sweep 1.67 ms (1001 pts)

Jun 29, 2021 |
9:18:27 AM |

€9 ~m? LRI EE

¥

Out-of-band

Swept S/

KEYSIGHT |£DU11|RF e
oupling:

RL - Align: Auto

#Atten: 20 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Input Z- 50 O
|Corr CCorr

Freq Ref: Int (5)
INFE: Adaptive

Avg Type: Power (RMS)[1]> = 4
Avg|Hold: 100/100 "
Trig: Free Run

ANNNNMN

Mkr1 2.690 531 GHz
-21.019 dBm

1 Spectrum

| Scale/Div 10 dB Ref Level 10.00 dBm

OCT-13.00 dBm|

| Start 2.6900000 GHz #\}ideo BW 6.2.0 kHz* Stop 2.6910000 GHz

Sweep 1.67 ms (1001 pts)

7y | Jun 29, 2021/

w7
9:19:15 AM ":: %

R

F-TP22-03 (Rev. 04)

Report No. HCT-RF-2107-FC015

(two adjacent test signals) / BRS/EBS / Downlink / 5G NR 20 MHz / Lower

1,

Frequency v

&

Center Frequency
2.495500000 GHz

PR

Span
1.00000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
2.495000000 GHz

Stop Freq
2.496000000 GHz

AUTO TUNE

CF Step
100.000 kHz
Auto
Man
Freq Offset

0Hz

X Axis Scale
Log
Lin
Signal Track
(Span Zoom)

(two adjacent test signals) / BRS/EBS / Downlink / 5G NR 20 MHz / Upper

Q Frequency
Center Frequency
2.690500000 GHz

Span
1.00000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
2.690000000 GHz

Stop Freq
2.691000000 GHz

| AUTO TUNE

CF Step
100.000 kHz

Auto
Man

Freq Offset
0Hz

X Axis Scale
Log
Lin
Signal Track
(Span Zoom)

Page 46 of 73




HCT

+3 dB above Out-of-band

PNO: Best Wide
Gate: Off

IF Gain: Low
1Sig Track: Off

#Atten: 20 dB
Preamp: Off

Input Z: 50 O
Corr CCorr

Freq Ref: Int (5)
INFE: Adaptive

KEYSIGHT Icnputl_F DC
oupling:
1 Align: Auto

Avg Type: Power (RMS)[1]5 = 4

AvglHold: 100/100 |

Trig: Free Run A
ANNNNN

Mkr1 2.495 989 GHz
-20.333 dBm

1 Spectrum

| Scale/Div 10 dB Ref Level 10.00 dBm

OLT-13.00 dBm

Start 2.4950000 GHz
[#Res BW 200 kHz

#Video BW 620 kHz* Stop 2.4960000 GHz

Sweep 1.67 ms (1001 pts)

Jun 29, 2021 | T
9:18:47 AM |

€9 ~m? LRI EE

¥

+3 dB above Out-of-band

Swept S/

KEYSIGHT |£DU11|RF e
oupling:

RL - Align: Auto

#Atten: 20 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Input Z- 50 O
|Corr CCorr

Freq Ref: Int (5)
INFE: Adaptive

Avg Type: Power (RMS)[1]> = 4
Avg|Hold: 100/100 "
Trig: Free Run

ANNNNMN

Mkr1 2.690 111 GHz
-18.590 dBm

1 Spectrum

| Scale/Div 10 dB Ref Level 10.00 dBm

OCT-13.00 dBm|

| Start 2.6900000 GHz #\}ideo BW 6.2.0 kHz* Stop 2.6910000 GHz

Sweep 1.67 ms (1001 pts)

7y | Jun 29, 2021/

w7
9:19:32 AM ":: %

R

F-TP22-03 (Rev. 04)

Report No. HCT-RF-2107-FC015

(two adjacent test signals) / BRS/EBS / Downlink / 5G NR 20 MHz / Lower

1,

Frequency v

&

Center Frequency
2.495500000 GHz

PR

Span
1.00000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
2.495000000 GHz

Stop Freq
2.496000000 GHz

AUTO TUNE

CF Step
100.000 kHz
Auto
Man
Freq Offset

0Hz

X Axis Scale
Log
Lin
Signal Track
(Span Zoom)

(two adjacent test signals) / BRS/EBS / Downlink / 5G NR 20 MHz / Upper

Q Frequency
Center Frequency
2.690500000 GHz

Span
1.00000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
2.690000000 GHz

Stop Freq
2.691000000 GHz

| AUTO TUNE

CF Step
100.000 kHz

Auto
Man

Freq Offset
0Hz

X Axis Scale
Log
Lin
Signal Track
(Span Zoom)

Page 47 of 73




ha- Report No. HCT-RF-2107-FC015

Out-of-band (two adjacent test signals) / BRS/EBS / Downlink / 5G NR 40 MHz / Lower
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Report No. HCT-RF-2107-FC015

+3 dB above Out-of-band (two adjacent test signals) / BRS/EBS / Downlink / 5G NR 40 MHz / Lower
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+3 dB above Out-of-band (two adjacent test signals) / BRS/EBS / Downlink / 5G NR 40 MHz / Upper
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HCT

Report No. HCT-RF-2107-FC015

Out-of-band (two adjacent test signals) / BRS/EBS / Downlink / 5G NR 60 MHz / Lower
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HCT

Report No. HCT-RF-2107-FC015

+3 dB above Out-of-band (two adjacent test signals) / BRS/EBS / Downlink / 5G NR 60 MHz / Lower
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+3 dB above Out-of-band (two adjacent test signals) / BRS/EBS /Downlink / 5G NR 60 MHz / Upper
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HCT

Report No. HCT-RF-2107-FC015

Out-of-band (two adjacent test signals) / BRS/EBS / Downlink / 5G NR 80 MHz / Lower
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ut-of-band (two adjacent test signals) / BRS/EBS / Downlink / 5G NR 80 MHz / Upper
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HCT

Report No. HCT-RF-2107-FC015

+3 dB above Out-of-band (two adjacent test signals) / BRS/EBS / Downlink / 5G NR 80 MHz / Lower
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+3 dB above Out-of-band (two adjacent test signals) / BRS/EBS / Downlink / 5G NR 80 MHz / Upper
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ha- Report No. HCT-RF-2107-FC015

Out-of-band (single test signals) / BRS/EBS / Downlink / LTE 20 MHz / Lower
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