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LTE band 26/5 Part 22
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LTE band 26 Part 90
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LTE band 66/4
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LTE band 66/4
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LTE band 71
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LTE band 71
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6. Spurious Emissions at Antenna Terminal
6.1. Limit

FCC
- 822.917(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 + 10log(P) dB.

- 824.238(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.

- 827.53(c)(2), on any frequency outside the 776-788 Mz 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.

- 827.53(f), For operations in the 746-758 M, 775-788 Mk, and 805-806 M bands, emissions in the band 1
559-1 610 Mz shall be limited to -70 dB W/Mz equivalent isotropically radiated power (EIRP) for wideband
signals, and -80 dB W EIRP for discrete emissions of less than 700 Hz bandwidth. For the purpose of
equipment authorization, a transmitter shall be tested with an antenna that is representative of the type that
will be used with the equipment in normal operation.

- 827.53(qg), 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.

- §27.53(h)(2), for operations in the 1 695-1 710 M, 1 710-1 755 M, 1 755-1 780 Miz, 1 915-1 920 M,

1 995-2 000 Miz, 2 000-2 020 Mz, 2 110-2 155 Miz, 2 155-2 180 Mz, and 2 180-2 200 bands, 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 logio (P) dB.

- 890.543(e), For operations in the 758-768 M and the 788-798 Mz bands, the power of any emission
outside the 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, in accordance with the following:

(1) On all frequencies between 769-775 Mz and 799-805 M, by a factor not less than 76 + 10 log (P) dB in
a 6.25 kiz band segment, for base and fixed stations.

(2) On all frequencies between 769-775 M and 799-805 M, by a factor not less than 65 + 10 log (P) dB in
a 6.25 kiz band segment, for mobile and portable stations.

(3) On any frequency between 775-788 Mz, above 805 M, and below 758 Mk, by at least 43 + 10 log (P) dB.

(4) Compliance with the provisions of paragraphs (e)(1) and (2) of this section is based on the use of
measurement instrumentation such that the reading taken with any resolution bandwidth setting should be
adjusted to indicate spectral energy in a 6.25 kilz segment.

(5) Compliance with the provisions of paragraph (e)(3) of this section is based on the use of measurement
instrumentation employing a resolution bandwidth of 100 kilz or greater. However, in the 100 kiz bands
immediately outside and adjacent to the frequency block, a resolution bandwidth of 30 kiz may be employed.

- 890.543(f), For operations in the 758-775 M and 788-805 M bands, all emissions including harmonics in
the band 1 559-1 610 Mz shall be limited to -70 dB W/Mz equivalent isotropically radiated power (EIRP) for
wideband signals, and -80 dB W EIRP for discrete emissions of less than 700 Hz bandwidth. For the

purpose of equipment authorization, a transmitter shall be tested with an antenna that is representative of the
type that will be used with the equipment in normal operation.
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- 890.691(a), out-of-band emission requirement shall apply only to the “outer” channels included in an EA
license and to spectrum adjacent to interior channels used by incumbent licensees. The emission limits are
as follows:

(1) For any frequency removed from the EA licensee's frequency block by up to and including 37.5 kiz, the
power of any emission shall be attenuated below the transmitter power (P) in watts by at least 116 Logio (f /
6.1) decibels or 50 + 10 Logio (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 K.

(2) For any frequency removed from the EA licensee's frequency block greater than 37.5 kiiz, the power of
any emission shall be attenuated below the transmitter power (P) in watts by at least 43 + 10 Logio (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 k.

IC

- RSS-130 Issue 2

4.7.1, the unwanted emissions in any 100 kiz 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 (dB W), by at least 43 + 10 logio p (watts), dB. However, in the 100 kiz band immediately outside of
the equipment’s frequency block range, a resolution bandwidth of 30 kiz may be employed.

4.7.2 In addition to the limit outlined in section 4.7.1 above, equipment operating in the frequency bands
746-756 M and 777-787 M shall also comply with the following restrictions:

a) The power of any unwanted emissions in any 6.25 kilz bandwidth for all frequencies between 763-775 Mz
and 793-806 Mz shall be attenuated below the transmitter power, P (dB W), by at least:

(i) 76 + 10 log10 p (watts), dB, for base and fixed equipment, and
(i) 65 + 10 log10 p (watts), dB, for mobile and portable equipment.

b) The e.i.r.p. in the band 1 559-1 610 ML shall not exceed -70 dB W/Miz for wideband signal and -80 dB W
for discrete emission with bandwidth less than 700 Hz.

- RSS-132 Issue 3
5.5, Mobile and base station equipment shall comply with the limits in (i) and (ii) below.

() In the first 1.0 M 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 (dB W) by at least 43 + 10 logio p (watts).

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

- RSS-133 Issue 6
6.5, Equipment shall comply with the limits in (i) and (ii) below.

() In the 1.0 Mz 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 (dB W) by at least 43 + 10 logio p(watts).
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(i) After the first 1.0 Mk, the emission power in any 1 Miz bandwidth shall be attenuated (in dB) below the
transmitter output power P (dB W) by at least 43 + 10 logio p(watts). If the measurement is performed using
1 % of the emission bandwidth, power integration over 1.0 M is required.

- RSS-139 Issue 4
5.6, Unwanted emissions shall be measured in terms of average values.

For all equipment, the TRP or total conducted power (sum of conducted power across all antenna
connectors) of the unwanted emissions outside the frequency block or frequency block group shall not
exceed the limits shown in table 6.

Table 3: Unwanted emission limits

Offset from the edge of the frequency block or frequency Unwanted emission
block group Imit

1 Mg -13 dB m/(1% of OB)"
>1 Mk -13dBm

* OB is the occupied bandwidth

- RSS-140 Issue 1

4.4, The power of any unwanted emission outside the bands 758-768 Mz and 788-798 Mk shall be
attenuated below the transmitter output power P in dB W as follows, where p is the transmitter output power
in watts:

a) For any frequency between 769-775 Mz and 799-806 Mi:
i) 76 + 10 log (p), dB ina 6.25 Kz band for fixed and base station equipment

ii) 65 + 10 log (p), dB in a 6.25 kiz band for mobile and portable/hand-held equipment

b) For any frequency between 775-788 M, above 806 Mz, and below 758 Miz: 43 + 10 log (p), dB ina
bandwidth of 100 kiz or greater. However, in the 100 kiz bands immediately outside and adjacent to the
frequency bands 758-768 iz and 788-798 M, a resolution bandwidth of 30 kilz may be employed.

In addition, the equivalent isotropically radiated power (e.i.r.p.) of all emissions, including harmonics in the
band 1 559-1 610 M, shall not exceed -70 dB W Mz for wideband emissions, and -80 dB W /kllz for discrete
emissions of less than 700 Hz bandwidth.

- RSS-199 Issue 3

4.5, Inthe 1 Mz 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 M band, a resolution
bandwidth of 1 M 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 Mk, or 1% or 2% of the occupied
bandwidth, as applicable.
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Equipment shall comply with the following unwanted emission limits:

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 (dB W), by at least 43 + 10 log10 p for mobile
subscriber equipment, the power of any unwanted emissions measured as above shall be attenuated (in dB)
below the transmitter power, P (dB W), by at least:

i. 40 + 10 log10 p from the channel edges to 5 M away
ii. 43 + 10 log10 p between 5 Miz and X Miz from the channel edges, and
ii. 55 + 10 log10 p at X M and beyond from the channel edges

In addition, the attenuation shall not be less than 43 + 10 log10 p on all frequencies between 2 490.5 Mz and
2 496 Mz, and 55 + 10 log10 p at or below 2 490.5 M.

In (&) and (b), p is the transmitter power measured in watts and X is 6 M or the equipment occupied
bandwidth, whichever is greater.
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6.2. Test Procedure
The test follows section 5.7 of ANSI C63.26-2015.

. Start frequency was set to 9 kilz and stop frequency was set to at least 10* the fundamental frequency.

. Detector = RMS.

. Trace mode = Max hold.

. Sweep time = Auto couple.

. The trace was allowed to stabilize.

. Please see notes below for RBW and VBW settings.

. For plots showing conducted spurious emissions from 9 kiz to 26 (lz, all path loss of wide frequency
range was investigated and compensated to spectrum analyzer as TDF function.

N o o WDN PR

Directional Mobile
EUT Coupler Test Unit
|
Spectrum
Analyzer

Note;

Compliance with the applicable limits is based on the use of measurement instrumentation employing a
resolution bandwidth of 100 kfz or greater for frequencies less than 1 (iz and frequencies greater than 1 (lz.
However, in the 1 Mz 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. The emission bandwidth is defined as the width of the signal between two point, one below the

carrier center frequency and one above the carrier center frequency, outside of which all emission are
attenuated at least 26 dB below the transmitter power.
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6.3. Test Results

Ambient temperature

Relative humidity
- Test plots

LTE band 7 (20 Mik)

(23+1) °C
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LTE band 12 (5 M)
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LTE band 13 (5 Mk)
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LTE band 14 (10 M)
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LTE band 25/2 (15 Mk)
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LTE band 26/5 (10 Mk)

(Part 22)
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LTE band 26 (10 Mk)
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LTE band 66/4 (15 Mk)
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LTE band 71 (5 Mk)
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7. Band Edge and Emission Mask
7.1. Limit

FCC
- 822.917(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 + 10log(P) dB.

- 824.238(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.

- 827.53(c)(2), on any frequency outside the 776-788 Mz 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.

- 827.53(c)(4), on all frequencies between 763-775 M and 793-805 Mz, by a factor not less than 65 + 10 log
(P) dB ina 6.25 kiz band segment, for mobile and portable stations;

- 827.53(qg), 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.

- §27.53(h)(2), for operations in the 1 695-1 710 M, 1 710-1 755 M, 1 755-1 780 Miz, 1 915-1 920 M,

1 995-2 000 Miz, 2 000-2 020 Mz, 2 110-2 155 Miz, 2 155-2 180 Mz, and 2 180-2 200 bands, 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 logio (P) dB.
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- 890.543(e), For operations in the 758-768 M and the 788-798 Mz bands, the power of any emission
outside the 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, in accordance with the following:

(1) On all frequencies between 769-775 Mk and 799-805 M, by a factor not less than 76 + 10 log (P) dB in
a 6.25 iz band segment, for base and fixed stations.

(2) On all frequencies between 769-775 M and 799-805 M, by a factor not less than 65 + 10 log (P) dB in
a 6.25 iz band segment, for mobile and portable stations.

(3) On any frequency between 775-788 Mz, above 805 M, and below 758 M, by at least 43 + 10 log (P) dB.

(4) Compliance with the provisions of paragraphs (e)(1) and (2) of this section is based on the use of
measurement instrumentation such that the reading taken with any resolution bandwidth setting should be
adjusted to indicate spectral energy in a 6.25 kilz segment.

(5) Compliance with the provisions of paragraph (e)(3) of this section is based on the use of measurement
instrumentation employing a resolution bandwidth of 100 kiz or greater. However, in the 100 kiz bands
immediately outside and adjacent to the frequency block, a resolution bandwidth of 30 kiz may be employed.

- 890.691(a), out-of-band emission requirement shall apply only to the “outer” channels included in an EA
license and to spectrum adjacent to interior channels used by incumbent licensees. The emission limits are
as follows:

(1) For any frequency removed from the EA licensee's frequency block by up to and including 37.5 Kiz, the
power of any emission shall be attenuated below the transmitter power (P) in watts by at least 116 Logao (f /
6.1) decibels or 50 + 10 Logio (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 kiz.

(2) For any frequency removed from the EA licensee's frequency block greater than 37.5 kfiz, the power of
any emission shall be attenuated below the transmitter power (P) in watts by at least 43 + 10 Logo (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 k.

IC

- RSS-130 Issue 2

4.7.1, the unwanted emissions in any 100 kiz 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 (dB W), by at least 43 + 10 logio p (watts), dB. However, in the 100 kilz band immediately outside of
the equipment’s frequency block range, a resolution bandwidth of 30 kiz may be employed.

4.7.2 In addition to the limit outlined in section 4.7.1 above, equipment operating in the frequency bands
746-756 Wiz and 777-787 Miz shall also comply with the following restrictions:

a) The power of any unwanted emissions in any 6.25 kiz bandwidth for all frequencies between 763-775 M
and 793-806 Mk shall be attenuated below the transmitter power, P (dB W), by at least:

(i) 76 + 10 log10 p (watts), dB, for base and fixed equipment, and
(i) 65 + 10 log10 p (watts), dB, for mobile and portable equipment.

b) The e.i.r.p. in the band 1 559-1 610 Mz shall not exceed -70 dB W/ for wideband signal and -80 dB W
for discrete emission with bandwidth less than 700 Hz.
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- RSS-132 Issue 3
5.5, Mobile and base station equipment shall comply with the limits in (i) and (ii) below.

(i) In the first 1.0 Mt 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 (dB W) by at least 43 + 10 logio p (watts).

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

- RSS-133 Issue 6
6.5, Equipment shall comply with the limits in (i) and (ii) below.

() Inthe 1.0 Mz 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 (dB W) by at least 43 + 10 logio p(watts).

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

- RSS-139 Issue 4
5.6, Unwanted emissions shall be measured in terms of average values.

For all equipment, the TRP or total conducted power (sum of conducted power across all antenna
connectors) of the unwanted emissions outside the frequency block or frequency block group shall not
exceed the limits shown in table 6.

Table 3: Unwanted emission limits

Offset from the edge of the frequency block or frequency Unwanted emission
block group Imit

1 M -13 dB m/(1% of OB)"
>1 Mk -13dBm

* OB is the occupied bandwidth

- RSS-140 Issue 1

4.4, The power of any unwanted emission outside the bands 758-768 Mz and 788-798 M shall be
attenuated below the transmitter output power P in dB W as follows, where p is the transmitter output power
in watts:

a) For any frequency between 769-775 Mz and 799-806 Mi:
i) 76 + 10 log (p), dB ina 6.25 kfz band for fixed and base station equipment

i) 65 + 10 log (p), dB in a 6.25 kiz band for mobile and portable/hand-held equipment

b) For any frequency between 775-788 iz, above 806 M, and below 758 Mk: 43 + 10 log (p), dB ina
bandwidth of 100 kiz or greater. However, in the 100 kiz bands immediately outside and adjacent to the
frequency bands 758-768 MM and 788-798 i, a resolution bandwidth of 30 kiz may be employed.

In addition, the equivalent isotropically radiated power (e.i.r.p.) of all emissions, including harmonics in the
band 1 559-1 610 M, shall not exceed -70 dB W /Miz for wideband emissions, and -80 dB W /kliz for discrete
emissions of less than 700 Hz bandwidth.
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- RSS-199 Issue 3

4.5, In the 1 Mz 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 Mz band, a resolution
bandwidth of 1 Mk 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 Mk, or 1% or 2% of the occupied
bandwidth, as applicable.

Equipment shall comply with the following unwanted emission limits:

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 (dB W), by at least 43 + 10 log10 p for mobile
subscriber equipment, the power of any unwanted emissions measured as above shall be attenuated (in dB)
below the transmitter power, P (dB W), by at least:

i. 40 + 10 log10 p from the channel edges to 5 M away
ii. 43 + 10 10g10 p between 5 Mz and X Miz from the channel edges, and
iii. 55 + 10 log10 p at X M and beyond from the channel edges

In addition, the attenuation shall not be less than 43 + 10 log10 p on all frequencies between 2 490.5 M and
2 496 Mz, and 55 + 10 log10 p at or below 2 490.5 M.

In (@) and (b), p is the transmitter power measured in watts and X is 6 Mz or the equipment occupied
bandwidth, whichever is greater.
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7.2. Test Procedure
The test follows section 5.7 of ANSI C63.26-2015.

a. Span was set large enough so as to capture all out of band emissions near the band edge.

b. RBW = 1 % of OBW

c. VBW 2 3 x RBW.

d. Detector = RMS.

e. Trace mode = Average.

f. Sweep time = Auto.

g. The trace was allowed to stabilize.

h. All path loss of frequency range was investigated and compensated to spectrum analyzer as TDF
function.

Directional Mobile
EUT Coupler Test Unit
|
Spectrum
Analyzer
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7.3. Test Results

Ambient temperature :
Relative humidity :

(23%1) °C
47 %R.H.

- Test plots

LTE band 7 (5 Mk)
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LTE band 7 (5 Mk)
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spurious Emissions spurious Emissions
Rangelow | Range Up | RBW 1 Frequency | Powerabs | ALimit | Rangelow | Rangeup | RBW | | Powsrabs | ALimit |
2,480 GHz 2,450 GHz 1,000 MHz 2.49000 GHz -37.04 dBm -12.04 db 2,550 GHz 2,570 GHz 1,000 MHz 2.56965 GHz 15.51 dbm -10.45 B |
2,490 GHz 2,496 GHz 1,000 MHz 2.49584 GHz -36.53 dBm -23.53 db 2,570 GHz 2,571 GHz 100.000 kHz 2.57000 GHz -24.04 dBm -14.04 db |
2,496 GHz 2,488 GHz 1,000 MHz 2.49897 GHz -30.69 dBm -20.69 db 2,571 GHz 2,575 GHz 1,000 MHz 2.57104 GHz -32.53 dbm -22.53 db |
2,499 GHz 2,500 GHz 100.000 kHz 2.50000 GHz -22.96 dBm -12.98 db 2,575 GHz 2,576 GHz 1,000 MHz 2.57585 GHz -36.22 dbm -23.22 db
2,500 GHz 2,510 GHz 1,000 MHz 2.50035 GHz 18.98 dbm -11.02 db 2,576 GHz 2,600 GHz 1,000 MHz 2.57704 GHz -36.49 dBm -11.43 db
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Rangelow | RangeUp | RBW | Fi |  Powerabs | ALimit | Rangelow | RangeUp | RBW | F Power Abs | ALimit |
2,480 GHz 2,490 GHz 1,000 MHz 2.48988 GHz -36.78 dBm -11.78 db 2,550 GHz 2,570 GHz 1,000 MHz 2.56853 GHz 12,46 dbm -17.54 dB
2,490 GHz 2,496 GHz 1,000 MHz 2,49581 GHz -31.09 dBm -18.09 db 2,570 GHz 2,571 GHz 100.000 kHz 2.57001 GHz -32.11 dBm -22.11 db
2,496 GHz 2,499 GHz 1,000 MHz 2,49891 GHz -24.29 dBm -14.29 dB 2,571 GHz 2,575 GHz 1,000 MHz 2.57109 GHz -29.80 dBm -19.80 db
2,499 GHz 2,500 GHz 100,000 kHz 2,50000 GHz -30.66 dBm -20.66 dB 2,575 GHz 2,576 GHz 1,000 MHz 2.57524 GHz -34.84 dBm -21.84 db
2,500 GHz 2,510 GHz 1,000 MHz 2.50277 GHz 11,67 dBm -18.13 dB 2,576 GHz 2,600 GHz 1,000 MHz 2.57611 GHz -35.96 dBm -10.96 db
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