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5.4 Mean Output Power and Amplifier/Booster Gain

5.4.1 Limits

® LTE NR n2/n25 (§24.232):

(1) Base stations with an emission bandwidth of 1 MHz or less are limited to 1640 watts equivalent
isotropically radiated power (EIRP) with an antenna height up to 300 meters HAAT, except as
described in paragraph (b) below.

(2) Base stations with an emission bandwidth greater than 1 MHz are limited to 1640 watts/MHz
equivalent isotropically radiated power (EIRP) with an antenna height up to 300 meters HAAT,
except as described in paragraph (b) below.

® NR n66 (827.50 (d)):
(1) The power of each fixed or base station transmitting in the 1995-2000 MHz, 2110-2155 MHz,

2155-2180 MHz or 2180-2200 MHz band and located in any county with population density of

100 or fewer persons per square mile, based upon the most recently available population

statistics from the Bureau of the Census, is limited to:

() An equivalent isotropically radiated power (EIRP) of 3280 watts when transmitting with an
emission bandwidth of 1 MHz or less;

(i) An EIRP of 3280 watts/MHz when transmitting with an emission bandwidth greater than 1
MHz.

(2) The power of each fixed or base station transmitting in the 1995-2000 MHz, the 2110-2155 MHz
2155-2180 MHz band, or 2180-2200 MHz band and situated in any geographic location other
than that described in paragraph (d)(1) of this section is limited to:

(i) An equivalent isotropically radiated power (EIRP) of 1640 watts when transmitting with an
emission bandwidth of 1 MHz or less;

(i) An EIRP of 1640 watts/MHz when transmitting with an emission bandwidth greater than 1
MHz.

(4) Fixed, mobile, and portable (hand-held) stations operating in the 1710-1755 MHz band and
mobile and portable stations operating in the 1695-1710 MHz and 1755-1780 MHz bands are
limited to 1 watt EIRP. Fixed stations operating in the 1710-1755 MHz band are limited to a
maximum antenna height of 10 meters above ground. Mobile and portable stations operating in
these bands must employ a means for limiting power to the minimum necessary for successful
communications.

® NR N5 (§22.913):

(a) Maximum ERP. The ERP of transmitters in the Cellular Radiotelephone Service must not
exceed the limits in this section.

(1) Except as described in paragraphs (a)(2), (3), and (4) of this section, the ERP of base
stations and repeaters must not exceed—

(i) 500 watts per emission; or
(ii) 400 watts/MHz (PSD) per sector.

® NR N7 (827.50 (h)):
(1) Main, booster and base stations.

() The maximum EIRP of a main, booster or base station shall not exceed 33 dBW +
10log(X/Y) dBW, where X is the actual channel width in MHz and Y is either 6 MHz if prior to
transition or the station is in the MBS following transition or 5.5 MHz if the station is in the
LBS and UBS following transition, except as provided in paragraph (h)(1)(ii) of this section.

(ii) If a main or booster station sectorizes or otherwise uses one or more transmitting antennas
with a non-omnidirectional horizontal plane radiation pattern, the maximum EIRP in dBW in
a given direction shall be determined by the following formula: EIRP = 33 dBW + 10 log(X/Y)
dBW + 10 log(360/beamwidth) dBW, where X is the actual channel width in MHz, Y is either
(i) 6 MHz if prior to transition or the station is in the MBS following transition or (ii) 5.5 MHz if
the station is in the LBS and UBS following transition, and beamwidth is the total horizontal
plane beamwidth of the individual transmitting antenna for the station or any sector
measured at the half-power points.
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NR n12 (827.50 (c)):

(1) Fixed and base stations transmitting a signal with an emission bandwidth of 1 MHz or less must
not exceed an effective radiated power (ERP) of 1000 watts and an antenna height of 305 m
height above average terrain (HAAT), except that antenna heights greater than 305 m HAAT
are permitted if power levels are reduced below 1000 watts ERP in accordance with Table 1 of
this section;

(3) Fixed and base stations transmitting a signal with an emission bandwidth greater than 1 MHz
must not exceed an ERP of 1000 watts/MHz and an antenna height of 305 m HAAT, except that
antenna heights greater than 305 m HAAT are permitted if power levels are reduced below
1000 watts/MHz ERP in accordance with Table 3 of this section;

NR n14 (890.541 (a)):

(1) The transmitting power and antenna height of base stations must not exceed the limits given in
paragraph (a) of § 90.635.
§ 90.635:

a) The effective radiated power and antenna height for base stations may not exceed 1
kilowatt (30 dBw) and 304 m. (1,000 ft.) above average terrain (AAT), respectively, or the
equivalent thereof as determined from the Table. These are maximum values, and
applicants will be required to justify power levels and antenna heights requested.

NR n77 (§ 27.50 (j)):

(2) The power of each fixed or base station transmitting in the 3700-3980 MHz band and situated in
any geographic location other than that described in paragraph (j)(1) of this section is limited to
an EIRP of 1640 Watts/MHz. This limit applies to the aggregate power of all antenna elements
in any given sector of a base station.

NR n77 (8§ 27.50 (k)):

(2) The power of each fixed or base station transmitting in the 3450-3550 MHz band and situated in
any geographic location other than that described in paragraph (k)(1) of this section is limited to
an EIRP of 1640 Watts/MHz. This limit applies to the aggregate power of all antenna elements
in any given sector of a base station.

5.4.2 Test Procedure

a) Connect a signal generator to the input of the EUT.
b) Configure to generate the AWGN (broadband) test signal.
c) The frequency of the signal generator shall be set to the frequency f, as determined from 3.3.
d) Connect a spectrum analyzer or power meter to the output of the EUT using appropriate attenuation
as necessary.
e) Set the signal generator output power to a level that produces an EUT output level that is just below
the AGC threshold (see 3.2), but not more than 0.5 dB below.
f) Measure and record the output power of the EUT; use 3.5.3 or 3.5.4 for power measurement.
g) Remove the EUT from the measurement setup. Using the same signal generator settings, repeat the
power measurement at the signal generator port, which was used as the input signal to the EUT, and
record as the input power. EUT gain may be calculated as described in 3.5.5.
h) Repeat steps f) and g) with input signal amplitude set to 3 dB above the AGC threshold level.
i) Repeat steps e) to h) with the narrowband test signal.
i) Repeat steps e) to i) for all frequency bands authorized for use by the EUT.
k) The mean gain of the EUT can be determined from:
Gain (dB) = output power (dBm) — input power (dBm).
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5.4.3 Test Setup

See setup 1 in section 4.4.

Report No.: ACT-RF-260500303

5.4.4 Test Instruments
Refer to section 3.7.
5.45 Test Results

Pass.
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5.4.6 Test Data

Frequency Band: n2
SG. Output ANT E.l.R.P. Booster

Mode (I\Ii\lflvz) Channel (I)_Zt\f)eult Power Gain ( d:rln?MZz) OE\II/I\F/I{HPZ) Limit Gain
ey | @™ | (@8 (W/MHz) |  (dBi)
Lowest | -73.0 | 2253 | 140 36.53 450 1640 95.53
5 Middle 730 | 2235 | 140 36.35 4.32 1640 95.35
Highest | -73.0 | 22.34 | 14.0 36.34 431 1640 95.34
Lowest | -73.0 | 22.46 | 14.0 36.46 4.43 1640 95.46
ﬁg"&gg 10 Middle 730 | 2185 | 14.0 35.85 3.85 1640 94.85
Highest | -73.0 | 21.78 | 14.0 35.78 3.78 1640 94.78
Lowest | -745 | 2225 | 140 36.25 4.22 1640 96.75
20 Middle 745 | 2191 | 140 35.91 3.90 1640 96.41
Highest | -745 | 21.95 | 14.0 35.95 3.94 1640 96.45
Lowest | -70.0 | 2222 | 14.0 36.22 4.19 1640 92.22
5 Middle 700 | 2242 | 140 36.42 4.39 1640 92.42
Highest | -70.0 | 22.26 | 14.0 36.26 4.23 1640 92.26
Uplink for Lowest | -70.0 | 2229 | 14.0 36.29 4.26 1640 92.29
NU 10 Middle 700 | 2168 | 14.0 35.68 3.70 1640 91.68
(AGC~+3dB) Highest | -70.0 | 2171 | 14.0 35.71 3.72 1640 91.71
Lowest | -715 | 2225 | 14.0 36.25 4.22 1640 93.75
20 Middle 715 | 2200 | 140 36.09 4.06 1640 93.59
Highest | -71.5 | 21.83 | 14.0 35.83 3.83 1640 93.33
Lowest | -780 | 19.19 | 21 21.29 0.13 1640 97.19
5 Middle 780 | 1048 | 21 21.58 0.14 1640 97.48
Highest | -780 | 1935 | 2.1 21.45 0.14 1640 97.35
Lowest | -780 | 19.22 | 2.1 21.32 0.14 1640 97.22
Dgn’r&rgé;’r 10 Middle 780 | 1953 | 21 21.63 0.15 1640 97.53
Highest | -780 | 1926 | 2.1 21.36 0.14 1640 97.26
Lowest | -780 | 1925 | 2.1 21.35 0.14 1640 97.25
20 Middle 780 | 1065 | 2.1 21.75 0.15 1640 97.65
Highest | -780 | 19.20 | 21 21.30 0.13 1640 97.20
Lowest | -75.0 | 1913 | 2.1 21.23 0.13 1640 94.13
5 Middle 750 | 1046 | 2.1 21.56 0.14 1640 94.46
Highest | -75.0 | 19.41 | 2.1 2151 0.14 1640 94.41
Downlink for Lowest | -75.0 | 1922 | 21 21.32 0.14 1640 94.22
cu 10 Middle 750 | 1957 | 21 21.67 0.15 1640 94.57
(AGC+3dB) Highest | -750 | 1927 | 2.1 21.37 0.14 1640 94.27
Lowest | -75.0 | 19.24 | 2.1 21.34 0.14 1640 94.24
20 Middle 750 | 1967 | 21 21.77 0.15 1640 94.67
Highest | -750 | 1948 | 2.1 21.58 0.14 1640 94.48

Remark: EIRP (dBm) = Conducted power (dBm) + Antenna Gain (dBi).
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Frequency Band: n5

S.G.
wode | B | cramer | %% | pouer | Gan | EWRP | ERE | p R
ey | @™ | (@8) (W/MHZ) | (dBi)
Lowest | -785 | 2058 | 12.0 30.43 1.10 500 99.08
5 Middle | -785 | 21.09 | 12.0 30.94 1.24 500 99.59
Highest | -785 | 2020 | 12.0 30.05 1.01 500 98.70
Lowest | -785 | 20.83 | 12.0 30.68 1.17 500 99.33
;JS"(”A"(;Z; 10 Middle 785 | 2096 | 12.0 30.81 1.21 500 99.46
Highest | -785 | 20.34 | 12.0 30.19 1.04 500 98.84
Lowest | -785 | 2050 | 12.0 30.35 1.08 500 99.00
20 Middle | -785 | 2068 | 12.0 30.53 1.13 500 99.18
Highest | -785 | 20.64 | 12.0 30.49 1.12 500 99.14
Lowest | -755 | 2055 | 12.0 30.40 1.10 500 96.05
5 Middle | -755 | 2072 | 12.0 30.57 1.14 500 96.22
Highest | -75.5 | 20.32 | 12.0 30.17 1.04 500 95.82
Uplink for Lowest | -755 | 20.66 | 12.0 30.51 1.12 500 96.16
NU 10 Middle | -755 | 20.82 | 12.0 30.67 1.17 500 96.32
(AGC+3dB) Highest | -755 | 2031 | 12.0 30.16 1.04 500 95.81
Lowest | -755 | 2056 | 12.0 30.41 1.10 500 96.06
20 Middle | -755 | 2073 | 12.0 30.58 1.14 500 96.23
Highest | -755 | 20.64 | 12.0 30.49 1.12 500 96.14
Lowest | -79.2 | 20.00 | 05 18.35 0.07 500 99.2
5 Middle | -792 | 19.78 | 05 18.13 0.07 500 98.98
Highest | -79.2 | 1094 | 05 18.29 0.07 500 99.14
Lowest | -79.2 | 19.69 | 05 18.04 0.06 500 98.89
ngirgg’r 10 Middle 792 | 1979 | 05 18.14 0.07 500 98.99
Highest | -79.2 | 2000 | 05 18.35 0.07 500 99.20
Lowest | -79.2 | 19.91 | 05 18.26 0.07 500 99.11
20 Middle | -792 | 2003 | 05 18.38 0.07 500 99.23
Highest | -79.2 | 2007 | 05 18.42 0.07 500 99.27
Lowest | -762 | 19.99 | 05 18.34 0.07 500 96.19
5 Middle | -762 | 1976 | 05 18.11 0.06 500 95.96
Highest | -76.2 | 1082 | 05 18.17 0.07 500 96.02
Sownlink for Lowest | -762 | 1970 | 05 18.05 0.06 500 95.9
cu 10 Middle | -762 | 19.83 | 05 18.18 0.07 500 96.03
(AGC+3dB) Highest | -762 | 2000 | 05 18.35 0.07 500 96.20
Lowest | -76.2 | 19.88 | 05 18.23 0.07 500 96.08
20 Middle | -762 | 2015 | 05 18.50 0.07 500 96.35
Highest | -76.2 | 19.88 | 05 18.23 0.07 500 96.08

Remark: EIRP (dBm) = Conducted power (dBm) + Antenna Gain (dBi).
ERP (dBm) = EIRP (dBm) - 2.15 (dB).
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Frequency Band: n7

S.G.
wode | B | cramer | %% | pouer | Gan | EWRP | EIRE | S R
ey | @™ | (@8) (W/MHZ) | (dBi)

Lowest | -76.0 | 21.47 | 14.0 35.47 3.52 6650.8 | 97.47

5 Middle | -760 | 2171 | 14.0 35.71 3.72 6650.8 | 97.71

Highest | -735 | 21.39 | 14.0 35.39 3.46 6650.8 | 94.89

Lowest | -76.6 | 21.33 | 14.0 35.33 3.41 6650.8 | 97.93

;JS"(”A"(;Z; 10 Middle 766 | 2128 | 14.0 35.28 3.37 66508 | 97.88
Highest | -76.6 | 21.18 | 14.0 35.18 3.30 6650.8 | 97.78

Lowest | -75.0 | 21.20 | 14.0 35.20 3.31 6650.8 | 96.20

20 Middle | -765 | 21.02 | 14.0 35.02 3.18 6650.8 | 97.52

Highest | -735 | 21.25 | 14.0 35.25 3.35 6650.8 | 94.75

Lowest | -73.0 | 21.35 | 14.0 35.35 3.43 6650.8 | 94.35

5 Middle | -73.0 | 2153 | 14.0 35.53 3.57 6650.8 | 94.53

Highest | -70.5 | 21.34 | 14.0 35.34 3.42 6650.8 | 91.84

Uplink for Lowest | -736 | 21.28 | 14.0 35.28 3.37 6650.8 | 94.88
NU 10 Middle | -73.6 | 2113 | 14.0 35.13 3.26 66508 | 94.73
(AGC+3dB) Highest | -73.6 | 21.15 | 14.0 35.15 am 66508 | 94.75
Lowest | -720 | 2121 | 14.0 35.21 3.32 6650.8 | 93.21

20 Middle | -735 | 21.08 | 14.0 35.08 3.22 6650.8 | 94.58

Highest | -70.5 | 21.22 | 14.0 35.22 3.33 66508 | 91.72

Lowest | -780 | 1947 | 21 21.57 0.14 6650.8 | 97.47

5 Middle | -780 | 1942 | 2.1 2152 0.14 6650.8 | 97.42

Highest | -780 | 1934 | 21 21.44 0.14 6650.8 | 97.34

Lowest | -780 | 1977 | 21 21.87 0.15 6650.8 | 97.77

ngirgg’r 10 Middle 780 | 1955 | 21 21.65 0.15 6650.8 | 97.55
Highest | -780 | 1939 | 21 21.49 0.14 66508 | 97.39

Lowest | -77.5 | 19.98 | 21 22.08 0.16 6650.8 | 97.48

20 Middle | -775 | 1962 | 2.1 21.72 0.15 6650.8 | 97.12

Highest | -77.5 | 1927 | 21 21.37 0.14 66508 | 96.77

Lowest | -75.0 | 1958 | 2.1 21.68 0.15 6650.8 | 94.58

5 Middle | -750 | 19.48 | 2.1 2158 0.14 6650.8 | 94.48

Highest | -75.0 | 1939 | 21 21.49 0.14 6650.8 | 94.39

Sownlink for Lowest | -75.0 | 19.80 | 2.1 21.90 0.15 6650.8 | 94.8
cu 10 Middle | -750 | 1961 | 2.1 21.71 0.15 6650.8 | 94.61
(AGC+3dB) Highest | -750 | 1934 | 21 21.44 0.14 66508 | 94.34
Lowest | -745 | 2006 | 21 22.16 0.16 6650.8 | 94.56

20 Middle | -745 | 1956 | 2.1 21.66 0.15 6650.8 | 94.06

Highest | -745 | 1934 | 21 21.44 0.14 6650.8 | 93.84

Remark: EIRP (dBm) = Conducted power (dBm) + Antenna Gain (dBi).
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Frequency Band: n12
SG. Output ANT E.R.P. Booster

Mode (SX'VZ) Channel (I)_L;tvp;t Power Gain ( dEriw?MTﬂz) (VI\EI/EIEZ) Limit Gain
I C D (W/MHz) |  (dBi)
Lowest | -79.0 | 2075 | 12.0 30.60 1.15 1000 99.75
5 Middle 790 | 2036 | 12.0 30.21 1.05 1000 99.36
Highest | -79.0 | 2038 | 12.0 30.23 1.05 1000 99.38
Lowest | -788 | 2042 | 120 30.27 1.06 1000 99.22
,:IJS”(”AI((;(O:; 10 Middle 788 | 2024 | 120 30.09 1.02 1000 99.04
Highest | -78.8 | 19.81 | 12.0 29.66 0.92 1000 98.61
Lowest | -788 | 2011 | 120 29.96 0.99 1000 98.91
15 Middle 788 | 2015 | 12.0 30.00 1.00 1000 98.95
Highest | -788 | 2035 | 12.0 30.20 1.05 1000 99.15
Lowest | -76.0 | 20.60 | 12.0 30.45 1.11 1000 96.60
5 Middle 76.0 | 2032 | 12.0 30.17 1.04 1000 96.32
Highest | -76.0 | 2051 | 12.0 30.36 1.09 1000 96.51
Uplink for Lowest | -75.8 | 2023 | 120 30.08 1.02 1000 96.03
NU 10 Middle 758 | 2021 | 12.0 30.06 1.01 1000 96.01
(AGC+3dB) Highest | -75.8 | 19.70 | 12.0 29.55 0.90 1000 95.50
Lowest | -75.8 | 2013 | 120 29.98 1.00 1000 95.93
15 Middle 758 | 2010 | 12.0 29.95 0.99 1000 95.90
Highest | -75.8 | 2039 | 12.0 30.24 1.06 1000 96.19
Lowest | -79.2 | 1946 | 05 17.81 0.06 1000 98.66
5 Middle 792 | 1961 | 05 17.96 0.06 1000 98.81
Highest | -79.2 | 1943 | 05 17.78 0.06 1000 98.63
Lowest | -79.2 | 19071 | 05 18.06 0.06 1000 98.91
ngirgg’r 10 Middle 79.2 19.43 05 17.78 0.06 1000 98.63
Highest | -79.2 | 1923 | 05 17.58 0.06 1000 98.43
Lowest | -79.2 | 1949 | 05 17.84 0.06 1000 98.69
15 Middle 792 | 1938 | 05 17.73 0.06 1000 98.58
Highest | -79.2 | 1926 | 0.5 17.61 0.06 1000 98.46
Lowest | -76.2 | 1952 | 05 17.87 0.06 1000 95.72
5 Middle 762 | 1962 | 05 17.97 0.06 1000 95.82
Highest | -76.2 | 1940 | 05 17.75 0.06 1000 95.60
Downink for Lowest | -76.2 | 19.64 | 05 17.99 0.06 1000 95.84
cu 10 Middle 762 | 1950 | 05 17.85 0.06 1000 95.70
(AGC+3dB) Highest | -76.2 | 1921 | 05 17.56 0.06 1000 95.41
Lowest | -76.2 | 1953 | 05 17.88 0.06 1000 95.73
15 Middle 762 | 1933 | 05 17.68 0.06 1000 95.53
Highest | -76.2 | 1921 | 05 17.56 0.06 1000 95.41

Remark: EIRP (dBm) = Conducted power (dBm) + Antenna Gain (dBi).

ERP (dBm) = EIRP (dBm) - 2.15 (dB).
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Frequency Band: n14
SG. Output ANT E.R.P Booster
BW Output P . E.LR.P. ER.P. o :
Mode (MH2) Channel Level Power Gain (dBM/MH2) | (W/MH2) Limit Gain
(dBm) (dBi) (W/MHZz) (dBi)
(dBm)
Lowest -78.6 20.17 12.0 30.02 1.00 1000 98.77
Uplink for 5 Middle -78.6 19.95 12.0 29.80 0.95 1000 98.55
NU (AGC) Highest -78.6 20.10 12.0 29.95 0.99 1000 98.70
10 Middle -78.6 19.79 12.0 29.64 0.92 1000 98.39
Lowest -75.6 20.08 12.0 29.93 0.98 1000 95.68
Uplink for 5 Middle -75.6 1975 | 120 29.6 0.91 1000 95.35
NU
(AGC+3dB) Highest -75.6 20.00 12.0 29.85 0.97 1000 95.60
10 Middle -75.6 19.73 12.0 29.58 0.91 1000 95.33
Lowest -79.2 19.73 0.5 18.08 0.06 1000 98.93
Downlink for 5 Middle -79.2 19.71 0.5 18.06 0.06 1000 98.91
CU (AGC) Highest -79.2 19.86 0.5 18.21 0.07 1000 99.06
10 Middle -79.2 19.36 0.5 17.71 0.06 1000 98.56
Lowest -76.2 19.72 0.5 18.07 0.06 1000 95.92
DOWZ“S" for 5 Middle 76.2 19.53 0.5 17.88 0.06 1000 95.73
(AGC+3dB) Highest -76.2 19.77 0.5 18.12 0.06 1000 95.97
10 Middle -76.2 19.40 0.5 17.75 0.06 1000 95.60
Remark:
EIRP (dBm) = Conducted power (dBm) + Antenna Gain (dBi).
ERP (dBm) = EIRP (dBm) - 2.15 (dB).
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Frequency Band: n25
SG. Output ANT E.LLR.P. Booster

Mode (SX'VZ) Channel (I)_L;tvp;t Power Gain ( d'EEirL/RMFI)—iz) (\valll\jHPz) Limit Gain
demy | @M | (@8 (W/MHz) |  (dBi)
Lowest | -76.0 | 22.29 | 14.0 36.29 4.26 1640 98.29
5 Middle 76,0 | 2218 | 140 36.18 4.15 1640 98.18
Highest | -750 | 2172 | 14.0 35.72 3.73 1640 96.72
Lowest | -745 | 2231 | 140 36.31 4.28 1640 96.81
ﬁg”&'\‘ég 10 Middle 745 | 2218 | 140 36.18 4.15 1640 96.68
Highest | -745 | 21.87 | 14.0 35.87 3.86 1640 96.37
Lowest | -745 | 2221 | 140 36.21 4.18 1640 96.71
20 Middle 745 | 2217 | 140 36.17 4.14 1640 96.67
Highest | -745 | 2159 | 14.0 35.59 3.62 1640 96.09
Lowest | -73.0 | 2251 | 14.0 36.51 4.48 1640 95.51
5 Middle 730 | 2261 | 140 36.61 4.58 1640 95.61
Highest | -72.0 | 2134 | 14.0 35.34 3.42 1640 93.34
Uplink for Lowest | -71.5 | 2230 | 14.0 36.30 4.27 1640 93.80
NU 10 Middle 715 | 2211 | 140 36.11 4.08 1640 93.61
(AGC+3dB) Highest | -715 | 21.96 | 14.0 35.96 3.94 1640 93.46
Lowest | -715 | 2221 | 140 36.21 4.18 1640 93.71
20 Middle 715 | 2203 | 140 36.03 4.01 1640 93.53
Highest | -715 | 21.78 | 14.0 35.78 3.78 1640 93.28
Lowest | -784 | 1967 | 2.1 21.77 0.15 1640 98.07
5 Middle 784 | 1971 | 21 21.81 0.15 1640 98.11
Highest | -784 | 1941 | 21 2151 0.14 1640 97.81
Lowest | -780 | 19.16 | 2.1 21.26 0.13 1640 97.16
Dgn’rzirgé;’r 10 Middle 780 | 1082 | 21 21.92 0.16 1640 97.82
Highest | -780 | 1047 | 21 2157 0.14 1640 97.47
Lowest | -780 | 19.20 | 2.1 21.30 0.13 1640 97.2
20 Middle 780 | 1970 | 2.1 21.80 0.15 1640 97.70
Highest | -780 | 19035 | 2.1 21.45 0.14 1640 97.35
Lowest | -75.4 | 1954 | 2.1 21.64 0.15 1640 94.94
5 Middle 754 | 1971 | 21 21.81 0.15 1640 95.11
Highest | 754 | 1934 | 2.1 21.44 0.14 1640 94.74
Downlink for Lowest | -75.0 | 19.27 | 2.1 21.37 0.14 1640 94.27
cu 10 Middle 750 | 1988 | 2.1 21.98 0.16 1640 94.88
(AGC+3dB) Highest | -750 | 1959 | 2.1 21.69 0.15 1640 94.59
Lowest | -75.0 | 19.15 | 2.1 21.25 0.13 1640 94.15
20 Middle 750 | 1971 | 21 21.81 0.15 1640 94.71
Highest | -750 | 19.41 | 21 2151 0.14 1640 94.41

Remark: EIRP (dBm) = Conducted power (dBm) + Antenna Gain (dBi).
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Frequency Band: n66
SG. Output ANT E.ILR.P. Booster

Mode (SX'VZ) Channel (I)_L;tvp;t Power Gain ( dEriw?MTﬂz) (\valll\jHPz) Limit Gain
demy | (@M | (@8 (W/MHz) |  (dBi)
Lowest | -75.0 | 2271 | 140 36.71 4.69 3280 97.71
5 Middle 750 | 2248 | 140 36.48 4.45 3280 97.48
Highest | -750 | 22.26 | 14.0 36.26 4.23 3280 97.26
Lowest | -755 | 22.80 | 14.0 36.80 4.79 3280 98.30
;JS"(”A"(;Z; 10 Middle 750 | 2210 | 140 36.10 4.07 3280 97.10
Highest | -750 | 2236 | 14.0 36.36 433 3280 97.36
Lowest | -745 | 2231 | 140 36.31 4.28 3280 96.81
20 Middle 745 | 2217 | 140 36.17 4.14 3280 96.67
Highest | -745 | 2271 | 14.0 36.71 4.69 3280 97.21
Lowest | -72.0 | 2270 | 14.0 36.70 4.68 3280 94.70
5 Middle 720 | 2237 | 140 36.37 4.34 3280 94.37
Highest | -72.0 | 22.15 | 14.0 36.15 4.12 3280 94.15
Uplink for Lowest | -725 | 22.88 | 14.0 36.88 4.88 3280 95.38
NU 10 Middle 720 | 2225 | 140 36.25 4.22 3280 94.25
(AGC+3dB) Highest | -72.0 | 2221 | 14.0 36.21 4.18 3280 94.21
Lowest | -715 | 22.32 | 140 36.32 4.29 3280 93.82
20 Middle 715 | 220 | 140 36.10 4.07 3280 93.60
Highest | -71.5 | 2258 | 14.0 36.58 4.55 3280 94.08
Lowest | -786 | 19.37 | 2.1 21.47 0.14 3280 97.97
5 Middle 786 | 1961 | 21 21.71 0.15 3280 98.21
Highest | -786 | 1929 | 21 21.39 0.14 3280 97.89
Lowest | -786 | 1941 | 2.1 21.51 0.14 3280 98.01
ngirgg’r 10 Middle 786 | 1960 | 2.1 21.70 0.15 3280 98.20
Highest | -786 | 19.46 | 2.1 21.56 0.14 3280 98.06
Lowest | -785 | 1946 | 2.1 21.56 0.14 3280 97.96
20 Middle 700 | 1931 | 21 21.41 0.14 3280 98.31
Highest | -785 | 10.33 | 21 21.43 0.14 3280 97.83
Lowest | -75.6 | 19.35 | 2.1 21.45 0.14 3280 94.95
5 Middle 756 | 1958 | 2.1 21.68 0.15 3280 95.18
Highest | 756 | 1932 | 2.1 21.42 0.14 3280 94.92
Downlink for Lowest | -75.6 | 19.43 | 2.1 21.53 0.14 3280 95.03
cu 10 Middle 756 | 1959 | 2.1 21.69 0.15 3280 95.19
(AGC+3dB) Highest | -756 | 1951 | 2.1 21.61 0.14 3280 95.11
Lowest | -755 | 19.36 | 2.1 21.46 0.14 3280 94.86
20 Middle 760 | 1940 | 21 21.50 0.14 3280 95.40
Highest | -755 | 19.40 | 2.1 21.50 0.14 3280 94.90

Remark: EIRP (dBm) = Conducted power (dBm) + Antenna Gain (dBi).
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Frequency Band: n77(3450~3550)
e, Output ANT E..LR.P Booster

BW Output P . ELRP. | EIRP. 4R :
Mode (MH2) Channel Level Power Gain (dBM/MH2) | (W/MH2) Limit Gain
(dBm) (dBi) (W/MH?z) (dBi)

(dBm)
Lowest -73.0 25.31 12.0 37.31 5.38 1640 98.31
Uplink for 10 Middle -73.0 25.06 12.0 37.06 5.08 1640 98.06
NU (AGC) Highest -73.0 25.08 12.0 37.08 5.11 1640 98.08
100 Middle -73.0 25.48 12.0 37.48 5.60 1640 98.48
Lowest -70.0 25.07 12.0 37.07 5.09 1640 95.07
Uplink for 10 Middle -70.0 25.05 12.0 37.05 5.07 1640 95.05
NU
(AGC+3dB) Highest -70.0 24.98 12.0 36.98 4.99 1640 94.98
100 Middle -70.0 25.53 12.0 37.53 5.66 1640 95.53
Lowest -71.5 23.63 15 25.13 0.33 1640 95.13
Downlink for 10 Middle -71.5 23.80 15 25.30 0.34 1640 95.30
CU (AGC) Highest -71.5 24.38 15 25.88 0.39 1640 95.88
100 Middle -68.0 26.97 15 28.47 0.70 1640 94.97
Lowest -68.5 23.68 15 25.18 0.33 1640 92.18
DOW'&“S" for 10 Middle -68.5 23.81 15 25.31 0.34 1640 92.31
(AGC+3dB) Highest -68.5 24.20 15 25.70 0.37 1640 92.70
100 Middle -65.0 26.93 15 28.43 0.70 1640 91.93
Remark: EIRP (dBm) = Conducted power (dBm) + Antenna Gain (dBi).
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Frequency Band: n77(3700~3980)
S:G. Output ANT E.lLR.P. Booster

Mode (,3\:/2) Channel (iztvpeult Power Gain ( dEriw?MTﬂz) (SVIII\jHPz) Limit Gain
(dBm) (dBm) (dBi) (W/MHZ) (dBi)
Lowest -73.0 23.79 12.0 35.79 3.79 1640 96.79
10 Middle -73.0 24.81 12.0 36.81 4.80 1640 97.81
Uplink for Highest -73.0 25.55 12.0 37.55 5.69 1640 98.55
NU (AGC) Lowest -73.0 24.03 12.0 36.03 4.01 1640 97.03
100 Middle -73.0 25.19 12.0 37.19 5.24 1640 98.19
Highest -73.0 26.19 12.0 38.19 6.59 1640 99.19
Lowest -70.0 23.88 12.0 35.88 3.87 1640 93.88
10 Middle -70.0 24.69 12.0 36.69 4.67 1640 94.69
Up"i\'l‘ﬁ for Highest | -70.0 2552 | 12.0 37.52 5.65 1640 95.52
(AGC+3dB) Lowest -70.0 24.08 12.0 36.08 4.06 1640 94.08
100 Middle -70.0 25.23 12.0 37.23 5.28 1640 95.23
Highest -70.0 26.11 12.0 38.11 6.47 1640 96.11
Lowest -73.0 24.13 1.5 25.63 0.37 1640 97.13
10 Middle -73.0 23.66 1.5 25.16 0.33 1640 96.66
Bl o Highest -73.0 24.01 1.5 25.51 0.36 1640 97.01
CU (AGC) Lowest -70.0 27.77 1.5 29.27 0.85 1640 97.77
100 Middle -70.0 27.48 1.5 28.98 0.79 1640 97.48
Highest -70.0 27.46 1.5 28.96 0.79 1640 97.46
Lowest -70.0 24.32 1.5 25.82 0.38 1640 94.32
10 Middle -70.0 23.52 1.5 25.02 0.32 1640 93.52
Downlink for Highest | -70.0 23.94 15 25.44 0.35 1640 93.94
(AG(CZ::-JSdB) Lowest -67.0 27.91 1.5 29.41 0.87 1640 94.91
100 Middle -67.0 27.43 1.5 28.93 0.78 1640 94.43
Highest -67.0 27.43 1.5 28.93 0.78 1640 94.43

Remark: EIRP (dBm) = Conducted power (dBm) + Antenna Gain (dBi).
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5.5 Noise Figure

5.5.1 Limits

® FCC Part 90.219 (e)(2):
The noise figure of a signal booster must not exceed 9 dB in either direction.

5.5.2 Test Procedure
a) For LTE Band 14, 10 MHz Bandwidth LTE was tested as representative configuration. The Downlink
and Uplink Gains are measured with a LTE signal injected to the device under test.
b) The input of the EUT is terminated when measuring the noise output.
c) The spectrum analyser was set to 100 trace average in RMS mode.
d) RBW is 1 MHz, VBW is > 3 X RBW.
e) Channel power was recorded.
f) The noise figure was calculated using the following formula:

Noise Figure (NF) = N — Gain + 174 dB — 10Ig10(B)

N = Noise Power Output in dBm/MHz

Gain = Gain of the device under test

B = Resolution Bandwidth of spectrum analyzer in Hz
174 = Thermal noise for 1 Hz RBW at room temperature
g) Both Downlink and Uplink are tested.

5.5.3 Test Setup

See setup 1 in section 4.4.

5.5.4 Test Instruments
Refer to section 3.7.
5.5.5 Test Results

Pass.
Shenzhen Acote Technology Co., Ltd. Page 124 of 250 Project No.: ACT-RF-2605003
Room 719, Excellence Times Building, No. 27, Xingiao 3rd Road, Xingiao Community, Report Template No.: ACT-4-FM-RF-001

Xingiao Street, Bao'an District, Shenzhen, Guangdong Province, China Version Al (20260714)



Report No.: ACT-RF-260500303

5.5.6 Test Data

nl4 Booster Gain
Mode BW Frequency Input Power Output Power Gain
(MHz) (MHz) (dBm) (dBm) (dB)
Uplink 10 793 -78.6 19.79 98.39
Downlink 10 763 -79.2 19.36 98.56
n14 Noise Figure
Mode BW Frequency RBW Noise output Gain Noise Figure Limit
MHz) (MH2z) (MHz) (dBm/MHz) (dB) (dB) (dB)
Uplink 10 793 1 -10.54 98.39 5.07 9
Downlink 10 763 1 -12.36 98.56 3.08 9

Test Plots for Noise Output Power Conducted Measurement:

Frequency Band: n14

Uplink (for NU) 10MHz Downlink (for CU) 10MHz

T

IS

#ideo BW 3.0 MHz*
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5.6 Out-of-Band/Out-of-Block (Including Intermodulation) Emissions
and Spurious Emissions

5.6.1 Limits

NR n2/n25 (8§ 24.238 (a)):

Out of band emissions. 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.

NR n4/n66 (§ 27.53 (h)):

(1) General protection levels. Except as otherwise specified below, for operations in the 1695-1710
MHz, 1710-1755 MHz, 1755-1780 MHz, 1915-1920 MHz, 1995-2000 MHz, 2000-2020 MHz,
2110-2155 MHz, 2155-2180 MHz, and 2180-2200 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 logyo (P) dB.

NR n5 (§ 22.917 (a)):

Out of band emissions. 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.

NR n7 (8§ 27.53 (m)):

(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.

nl2 (8 27.53 (g)):

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.

NR n14 (§ 27.53 (e)):

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

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

NR n77 (8§ 27.53 (1)):

(1) For base station operations in the 3700-3980 MHz band, the conducted power of any emission
outside the licensee's authorized bandwidth shall not exceed —13 dBm/MHz. Compliance with
this paragraph (I)(1) is based on the use of measurement instrumentation employing a
resolution bandwidth of 1 megahertz or greater. However, in the 1 megahertz bands
immediately outside and adjacent to the licensee's 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 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.
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® NRnN77 (8 27.53 (n)):
(1) For base station operations in the 3450-3550 MHz band, the conducted power of any emission
outside the licensee's authorized bandwidth shall not exceed —13 dBm/MHz. Compliance with the
provisions of this paragraph (n)(1) is based on the use of measurement instrumentation employing
a resolution bandwidth of 1 megahertz or greater. However, in the 1 megahertz bands immediately
outside and adjacent to the licensee's frequency block, a resolution bandwidth of at least one
percent of the emission bandwidth of the fundamental emission of the transmitter may be employed,
but limited to a maximum of 200 kHz. 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.
Notwithstanding the channel edge requirement of —13 dBm per megahertz, for base station
operations in the 3450-3550 MHz band, the conducted power of any emission below 3440 MHz or
above 3560 MHz shall not exceed —25 dBm/MHz, and the conducted power of emissions below
3430 MHz or above 3570 MHz shall not exceed -40 dBm/MHz.

5.6.2 Test Procedure

1) Out-of-Band/Out-of-Block Emissions Conducted Measurements

a) Connect a signal 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) Set the signal generator to produce two AWGN signals as previously described (e.g., 4.1 MHz
OBW). Set the signal generator amplitudes so that the power from each into the EUT is
equivalent.

c) Setthe 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) Setthe composite power levels such that the input signal is just below the AGC threshold (see
3.2), but not more than 0.5 dB below. The composite power can be measured using the
procedures provided in KDB Publication 971168 [R8], but it will be necessary to expand the
power integration bandwidth so as to include both of the transmit channels. Alternatively, the
composite power can be measured using an average power meter as described in KDB
Publication 971168 [R8].

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 (typically 1 % of the EBW or 100 kHz or 1 MHZz)

g) Setthe VBW =3 x RBW.

h) Set the detector to power averaging (rms) detector.

i) Setthe Sweep time = auto-couple.

j) Setthe 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.

I)  Use the 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) Resetthe frequencies of the input signals to the lower edge of the frequency block or band under

test.
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p)
a)
r

s)
Y

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.

Repeat steps k) to n).

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

Repeat steps a) to r) with the narrowband test signal.
Repeat steps a) to s) for all authorized frequency bands or blocks used by the EUT.

2) Spurious Emissions Conducted Measurements

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

b) Set the signal generator to produce the broadband test signal as previously described (i.e., 4.1
MHz OBW AWGN).

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 (see 3.2), but not more
than 0.5 dB below.

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 of operation (e.g., reference bandwidth is typically 100 kHz or 1 MHz).

g) Setthe VBW =3 x RBW.

h) Set the Sweep time = auto-couple.

i) Set the 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 100 kHz or 1 MHz, as specified in the applicable rule part.

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.4

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

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

I) 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 100
kHz or 1 MHz, as specified in the applicable rule part, and the spectrum analyzer stop frequency
to 10 x the highest frequency of the fundamental emission (see Section 2.1057). 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 0) 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) Repeat steps c) to p) with the narrowband test signal.

r) Repeat steps b) to q) for all authorized frequency bands/blocks used by the EUT.
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5.6.3 Test Setup
See setup 1 in section 4.4.
5.6.4 Test Instruments
Refer to section 3.7.
5.6.5 Test Results

Pass.
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5.6.6 Test Data
Test Plots for Out-of-Band/Out-of-Block Emissions Conducted Measurement:

Report No.: ACT-RF-260500303

Frequency Band: n2
Uplink (for NU) 5MHz
Lowest Channel Lowest Channel (AGC+3dB)

Roed Level 10,00 dBm

Suidac BW 300 kHE o 1,850 =181 1.847000 0 Suidac BW 300 kHz'

Suidac BW 300 kHE E =1 oHe Suidac BW 300 kHz*
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Frequency Band: n2

Uplink(for NU) 20MHz

Lowest Channel Lowest Channel(AGC+3dB)

Suidac BW 300 kHE " Stat 1.1 2 Suidac BW 300 kHz*

Highest Channel

Red Level 26,00 dBm 2 T 0 Red Level 26.00 dBm

Suidac BW 300 kHE He 5181 1.010000 GHE Suidac BW 300 kHz'
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Frequency Band: n2

Downlink (for CU) 5MHz

Lowest Channel

Suidac BW 300 kHE =1 aHe Suidac BW 300 kHz'

Suidac BW 300 kHE oHe 5181 1.000000 GHE Suidac BW 300 kHz*
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Frequency Band: n2

Downlink(for CU) 20MHz

Lowest Channel

Suidac BW 300 kHE =1 aHe Suidac BW 300 kHz'

Suidac BW 300 kHE oHe 5181 1.000000 GHE Suidac BW 300 kHz*
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Frequency Band: n5

Uplink(for NU) 5MHz

Lowest Channel Lowest Channel(AGC+3dB)

Suidac BW 300 kHE 7 =1 Suidac BW 300 kHz'

Roed Level 26,00 JBm T 0 Roed Level 26,00 dBm

Suidac BW 300 kHE " S1a1 8400000 Suidac BW 300 kHz'
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Frequency Band: n5

Uplink(for NU) 20MHz

Lowest Channel Lowest Channel(AGC+3dB)

Suidac BW 300 kHE 7 =1 Suidac BW 300 kHz'

Highest Channel Highest Channel(AGC+3dB)

Roed Level 26,00 JBm 1 T 0 Roed Level 26,00 dBm

Suidac BW 300 kHE " S1a1 8400000 Suidac BW 300 kHz'
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Frequency Band: n5

Downlink(for CU) 5MHz

Lowest Channel

Red Level 26.00 dBm r Roed Level 26,00 dBm

Suidac BW 300 kHE Suidac BW 300 kHz*

Suidac BW 300 kHE B84.3 " S1a1 894 0000 Suidac BW 300 kHz'
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Frequency Band: n5
Downlink(for CU) 20MHz

Lowest Channel

Suidac BW 300 kHE

Suidac BW 300 kHz*

Highest Channel(AGC+3dB)

Trpa Fower [RMS] |

Suidac BW 300 kHE B84.3 " S1a1 894 0000 Suidac BW 300 kHz'
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Frequency Band: n7

Uplink(for NU) 5MHz

Lowest Channel

Roed Level 26,00 JBm

Roed Level 26,00 dBm

Suidac BW 300 kHE Suidac BW 300 kHz*

Highest Channel Highest Channel(AGC+3dB)

Suidac BW 300 kHE Suidac BW 300 kHz*

1 oHe
SFies W 100 kiHz

2 0 GBHe
SFies W 100 kiHz

= MA? 2 E el |
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Frequency Band: n7

Uplink(for NU) 20MHz

Lowest Channel

Roed Level 26,00 JBm

Suidac BW 300 kHE

Roed Level 26,00 dBm

Suidac BW 300 kHz*

2 0 GBHe
SFies W 100 kiHz

@#9~M?

Suidac BW 300 kHE

1 oHe Suidac BW 300 kHz*
SFies W 100 kiHz

=290
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Frequency Band: n7

Downlink(for CU) 5MHz

Lowest Channel

Suidac BW 300 kHE St 2 oHe Suidac BW 300 kHz*

Suidac BW 300 kHE oHe S1a1 2 oHe Suidac BW 300 kHz*
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