Section 8 Testing data
Test name FCC 24.232(a)(2) and RSS-133, 6.4 Transmitter output power (EIRP) and antenna height

Specification FCC Part 24 and RSS-133 Issue 6 Nem kO

Table 8.2-2: Output power measurement results

Port RF output power, dBm RF output power, W Dual band combined Dual band combined
power, dBm power, W
000 39.85 9.661 42.63 18.323
010 40.13 10.304 42.77 18.923
020 39.84 9.638 42.73 18.750
030 40.16 10.375 42.83 19.187
031 39.88 9.727 42.66 18.450
021 40.12 10.280 42.84 19.231
011 39.90 9.772 42.62 18.281
001 39.99 9.977 42.67 18.493
070 39.84 9.638 42.64 18.365
060 40.09 10.209 42.83 19.187
050 39.90 9.772 42.67 18.493
040 40.15 10.351 42.84 19.231
041 39.93 9.840 42.71 18.664
051 40.02 10.046 42.77 18.923
061 39.96 9.908 42.70 18.621

Note: The measurement results in the table above were obtained during single band and multi band operation. 10 MHz channel BW (worst case) was used.
Frequency of carriers were 2155.0 MHz and 1962.5 MHz for dual band config.

Note: it was determined that the highest level of output power is at antenna port 021, while tested together with Band 66, despite the fact, that the single
band 2/25a the port 021 is not the highest. Since the difference between the highest measured level (at port 030) and port 021 is only 0.04 dB, which was
considered negligible and for testing time concerns it was decided to use port 021 as a representative one and all the rest of the measurements were
performed on it.

Table 8.2-3: Output power density measurement results for single-carrier configuration for Port 021

Frequency, RF power Antenna gain, EIRP limit,
Remarks MHz density, dBi EIRP, dBm/MHz dBm/MHz Margin, dB
dBm/MHz
QPSK, 10 MHz, Low channel 1935.0 31.00 14.50 45.50 62.15 16.65
16QAM, 10 MHz, Low channel 1935.0 30.94 14.50 45.44 62.15 16.71
64QAM, 10 MHz, Low channel 1935.0 30.78 14.50 45.28 62.15 16.87
256QAM, 10 MHz, Low channel 1935.0 30.88 14.50 45.38 62.15 16.77
QPSK, 10 MHz, Mid channel 1962.5 31.01 14.50 45.51 62.15 16.64
QPSK, 10 MHz, High channel 1990.0 30.95 14.50 45.45 62.15 16.70
QPSK, 15 MHz, Low channel 1937.5 29.27 14.50 43.77 62.15 18.38
16QAM, 15 MHz, Low channel 1937.5 29.84 14.50 44.34 62.15 17.81
64QAM, 15 MHz, Low channel 1937.5 29.33 14.50 43.83 62.15 18.32
256QAM, 15 MHz, Low channel 1937.5 29.27 14.50 43.77 62.15 18.38
16QAM, 15 MHz, Mid channel 1962.5 30.07 14.50 44.57 62.15 17.58
16QAM, 15 MHz, High channel 1987.5 29.83 14.50 44.33 62.15 17.82
QPSK, 20 MHz, Low channel 1940.0 27.89 14.50 42.39 62.15 19.76
16QAM, 20 MHz, Low channel 1940.0 28.13 14.50 42.63 62.15 19.52
64QAM, 20 MHz, Low channel 1940.0 28.08 14.50 42.58 62.15 19.57
2560QAM, 20 MHz, Low channel 1940.0 28.05 14.50 42.55 62.15 19.60
16QAM, 20 MHz, Mid channel 1962.5 28.18 14.50 42.68 62.15 19.47
16QAM, 20 MHz, High channel 1985.0 28.32 14.50 42.82 62.15 19.33

Linear sum of 8 ports of each polarization was based on the worst-case scenario, then all ports transmit at the maximum found power density of 31.01
dBm/MHz. Maximum PSD sum = 31.01 dBm/MHz + 10 x Log10(8) = 40.04 dBm/MHz

Report reference ID: 391738-1TRFWL-R1 Page 31 of 91



Section 8 Testing data
Test name FCC 24.232(a)(2) and RSS-133, 6.4 Transmitter output power (EIRP) and antenna height

Specification FCC Part 24 and RSS-133 Issue 6 Nem kO

Table 8.2-4: Total EIRP calculation for a single-carrier operation

Maximum PSD sum, Antenna Gain. dBi Antenna Array Column EIRP per polarization?, EIRP per polarization,
dBm/MHz ’ Gain?, dB dBm/MHz W/MHz
40.04 14.50 9.00 63.54 2259.904
Notes: t Antenna Array Column Gain = 10 x Log10(8)

2EIRP = PSD Sum + Antenna Gain + Antenna Array Column Gain
Total EIRP calculation for a single Macro Narrow traffic beam: 40.04 + 25 dBi (directional beam) = 65.04 dBm or 3191.5 W

Table 8.2-5: Output power density measurement results for two-carrier operation for Port 021

RF power density,

Frequency, MHz dBm/MHz Antenna gain, dBi EIRP, dBm/MHz EIRP limit, dBm/MHz Margin, dB
1935.0 + 1945.0 27.98 14.50 42.48 62.15 19.67
1957.5 +1967.5 28.15 14.50 42.65 62.15 19.50
1980.0 + 1990.0 28.07 14.50 42.57 62.15 19.58
1937.5 + 1952.5 26.79 14.50 41.29 62.15 20.86
1955.0 + 1970.0 27.04 14.50 41.54 62.15 20.61
1972.5 + 1987.5 27.37 14.50 41.87 62.15 20.28
1940.0 + 1960.0 25.49 14.50 39.99 62.15 22.16
1952.5 + 1972.5 25.58 14.50 40.08 62.15 22.07
1965.0 + 1985.0 25.42 14.50 39.92 62.15 22.23

Linear sum of 8 ports of each polarization was based on the worst-case scenario, then all ports transmit at the maximum found power density of 28.15
dBm/MHz. Maximum PSD sum = 28.15 dBm/MHz + 10 x Log10(8) = 37.18 dBm/MHz

Table 8.2-6: Total EIRP calculation for a two-carrier operation

Maximum PSD sum, Antenna Gain. dBi Antenna Array Column EIRP per polarization?, EIRP per polarization,
dBm/MHz ! Gain?, dB dBm/MHz W/MHz
37.18 14.50 9.00 60.68 1169.742
Notes: 1 Antenna Array Column Gain = 10 x Log10(8)

2EIRP = PSD Sum + Antenna Gain + Antenna Array Column Gain

Table 8.2-7: Output power density measurement results for LTE with loT operation

RF poywer Antenna gain, EIRP, EIRP limit, .
Remarks Frequency, MHz d(;t::/s'l\;\::lz dBi dBm/MHz dBm/MHz Margin, dB
10 MHz low channel with 2 x GB loT 1935.0 30.81 14.50 45.31 62.15 16.84
10 MHz mid channel with 2 x GB loT 1962.5 31.01 14.50 45.51 62.15 16.64
10 MHz high channel with 2 x GB loT 1990.0 30.69 14.50 45.19 62.15 16.96
15 MHz low channel with 2 x GB loT 1937.5 29.54 14.50 44,04 62.15 18.11
15 MHz mid channel with 2 x GB loT 1962.5 29.53 14.50 44.03 62.15 18.12
15 MHz high channel with 2 x GB loT 1987.5 29.23 14.50 43.73 62.15 18.42
20 MHz low channel with 2 x GB loT 1940.0 28.47 14.50 42.97 62.15 19.18
20 MHz mid channel with 2 x GB loT 1962.5 28.33 14.50 42.83 62.15 19.32
20 MHz high channel with 2 x GB loT 1985.0 28.52 14.50 43.02 62.15 19.13

Linear sum of 8 ports of each polarization was based on the worst-case scenario, then all ports transmit at the maximum found power density of 31.01
dBm/MHz. Maximum PSD sum = 31.01 dBm/MHz + 10 x Log10(8) = 40.04 dBm/MHz
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Table 8.2-8: Total EIRP calculation for an LTE + loT operation

Maximum PSD sum, Antenna Gain, dBi

Antenna Array Column

EIRP per polarization?, EIRP per polarization,

dBm/MHz Gain?, dB dBm/MHz W/MHz
40.04 14.50 9.00 63.54 2259.436
Notes: 1 Antenna Array Column Gain = 10 x Log10(8)
2EIRP = PSD Sum + Antenna Gain + Antenna Array Column Gain
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Figure 8.2-5: PSD sample plot, single carrier 10 MHz bandwidth

Figure 8.2-6: PSD sample plot, single carrier 15 MHz bandwidth
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Figure 8.2-7: PSD sample plot, single carrier 20 MHz bandwidth

Figure 8.2-8: PSD sample plot, two-carrier 10 MHz bandwidth
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Figure 8.2-9: PSD sample plot, two-carrier 15 MHz bandwidth

Figure 8.2-10: PSD sample plot, two-carrier 20 MHz bandwidth
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Figure 8.2-11: PSD sample plot, 10 MHz channel bandwidth with loT

Figure 8.2-12: PSD sample plot, 15 MHz channel bandwidth with loT
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Figure 8.2-13: PSD sample plot, 20 MHz channel bandwidth with loT

Table 8.2-9: Complementary Cumulative Distribution Function (CCDF) of the PAPR reduction measurement results for single-carrier operation

Remarks Frequency, MHz 0.1% CCDF, dB PAPR reduction limit, dB Margin, dB
QPSK, 10 MHz, Low channel 1935.0 7.27 13.00 5.73
16QAM, 10 MHz, Low channel 1935.0 7.26 13.00 5.74
64QAM, 10 MHz, Low channel 1935.0 7.28 13.00 5.72
256QAM, 10 MHz, Low channel 1935.0 7.27 13.00 5.73
QPSK, 10 MHz, Mid channel 1962.5 7.36 13.00 5.64
QPSK, 10 MHz, High channel 1990.0 7.24 13.00 5.76
QPSK, 15 MHz, Low channel 1937.5 7.30 13.00 5.70
16QAM, 15 MHz, Low channel 1937.5 7.29 13.00 5.71
64QAM, 15 MHz, Low channel 1937.5 7.30 13.00 5.70
256QAM, 15 MHz, Low channel 1937.5 7.33 13.00 5.67
16QAM, 15 MHz, Mid channel 1962.5 7.36 13.00 5.64
16QAM, 15 MHz, High channel 1987.5 7.25 13.00 5.75
QPSK, 20 MHz, Low channel 1940.0 7.37 13.00 5.63
16QAM, 20 MHz, Low channel 1940.0 7.37 13.00 5.63
64QAM, 20 MHz, Low channel 1940.0 7.36 13.00 5.64
256QAM, 20 MHz, Low channel 1940.0 7.37 13.00 5.63
16QAM, 20 MHz, Mid channel 1962.5 7.37 13.00 5.63
16QAM, 20 MHz, High channel 1985.0 7.31 13.00 5.69

Table 8.2-10: Complementary Cumulative Distribution Function (CCDF) of the PAPR reduction measurement results for single-carrier operation with loT

Remarks Frequency, MHz 0.1% CCDF, dB PAPR reduction limit, dB Margin, dB
10 MHz low channel with 2 x GB loT 1935.0 7.43 13.00 5.57
10 MHz mid channel with 2 x GB loT 1962.5 7.54 13.00 5.46
10 MHz high channel with 2 x GB loT 1990.0 7.40 13.00 5.60
15 MHz low channel with 2 x GB loT 1937.5 7.38 13.00 5.62
15 MHz mid channel with 2 x GB loT 1962.5 7.48 13.00 5.52
15 MHz high channel with 2 x GB loT 1987.5 7.37 13.00 5.63
20 MHz low channel with 2 x GB loT 1940.0 7.45 13.00 5.55
20 MHz mid channel with 2 x GB loT 1962.5 7.46 13.00 5.54
20 MHz high channel with 2 x GB loT 1985.0 7.41 13.00 5.59
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Figure 8.2-14: CCDF sample plot, 10 MHz channel Figure 8.2-15: CCDF sample plot, 15 MHz channel
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Figure 8.2-16: CCDF sample plot, 20 MHz channel
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Figure 8.2-18: CCDF sample plot, 15 MHz channel LTE + loT Figure 8.2-19: CCDF sample plot, 20 MHz channel LTE + loT
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8.3 FCC27.53 and RSS-139, 4.2, RSS-170, 5.4 Spurious emissions at RF antenna connector (Band 66)

8.3.1 Definitions and limits

FCC:

(h) AWS emission limits

(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 logo (P) dB.

(3) Measurement procedure.
(i) Compliance with this provision 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.
(i) When measuring the emission limits, the nominal carrier frequency shall be adjusted as close to the licensee's frequency block edges, both
upper and lower, as the design permits.
(iii) The measurements of emission power can be expressed in peak or average values, provided they are expressed in the same parameters as
the transmitter power.

RSS-139, Section 6.6:

i. In the first 1.0 MHz bands immediately outside and adjacent to the equipment’s smallest operating frequency block, 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 logio p (watts) dB.

ii. 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 logio p (watts) dB.

RSS-170, Section 5.4:
The transmitter unwanted emissions shall be measured for all channel bandwidths with the carrier frequency set at both the highest and lowest channels
in which the equipment is designed to operate.

The e.i.r.p. density of unwanted and carrier-off state emissions outlined in this section (Section 5.4) shall be averaged over any 2-ms active transmission
using an RMS detector with a resolution bandwidth of 1 MHz for broadband emissions and a resolution bandwidth of 1 kHz for discrete emissions, unless
stated otherwise.

For ATC equipment operating in the bands 2000-2020 MHz and 2180-2200 MHz, the unwanted emission limits shall be determined using a measurement
bandwidth of 1 MHz or greater. However, in the 1 MHz band immediately outside and adjacent to the equipment's operating frequency block, a
resolution bandwidth of at least 1% of the occupied bandwidth may be employed.

5.4.1.2 ATC Base Station Equipment operating in bands 2000-2020 MHz and 2180-2200 MHz

The unwanted emissions of ATC base station equipment transmitting in the bands 2000-2020 MHz and 2180-2200 MHz shall comply with the following:

(1) The power of any unwanted emissions at frequencies outside the equipment's operating frequency block shall be attenuated below the transmitter
power P (dBW), by 43 + 10 log p (watts), dB.

(2) For equipment operating in the band 2180-2200 MHz, in addition to (1), the power of any emissions on all frequencies between 2200 MHz and 2290
MHz shall not exceed an e.i.r.p. of -100.6 dBW/4 kHz (-70.6 dBm/4 kHz).*

* This requirement is for implementation and is enforced at the time of licensing. Therefore, results are not included in this report.

8.3.2 Test summary

Test date January 21, 2020

Report reference ID: 391738-1TRFWL-R1 Page 38 of 91



Section 8 Testing data

Test name Clause 27.53 and RSS-139, 4.2, RSS-170, 5.4 Spurious emissions at RF antenna connector k
Specification FCC Part 27, RSS-139, Issue 3, RSS-170 Issue 3 Nem O
8.3.3 Observations, settings and special notes

The spectrum was searched from 30 MHz to the 10t harmonic.

All measurements were performed using an average (RMS) detector per ANSI C63.26 Paragraph 5.7.2 method.
Limit line was adjusted for MIMO operation by 12.04 dB (for 16 ports: 10 x Log10(16)): =13 dBm —12.04 dB = -25.04 dBm

RBW 1 MHz, VBW was wider than RBW.

8.3.4 Test data
] ey F=ra e EETy F=r=
T 3 : e i a0 55351 83 22,2000 T v : e o am 5539 58 8 22,2000
ideo BW 8.0 MHz ) #Avg Type: RMIS wce'_n 23250 ideo BW 8.0 MHz ) 2hvg Type: RIS wcg'—1 33350
PG: Fast Trig: Free Run Avg[Hold:>100/100 TYPE(A WA PHO: Fast Trig: Free Run AvglHold:>100/100 TYPE(A WA
IFGainLow #Aten: 6 0B cETIA NNANN IFGainiLow #Aten: 6 0B cETIA NNANN
Mkr1 2.112 3 GHz Mkr1 2.157 2 GHz
Ref Offset 44.2 dB Ref Offset 44.2 dB
{ogaiciv_Ref 40.20 dBrm 29.152 dBm {ogaiciv_Ref 40.20 dBrm 29.839 dBm
1 1
@ @
202 202
0 0
0 0
.18 -18,
o e o e
28 28
i ot | S SATNS |l
. s — I
-4 J -4 J
Start 30 MHz Stop 22.00 GHz Start 30 MHz Stop 22.00 GHz
#Res BIW 1.0 MHz #VBW 8.0 MHz* Sweep 36.67 ms (22000 pts) #Res BIW 1.0 MHz #VBW 8.0 MHz* Sweep 36.67 ms (22000 pts)
= s i b= s i
Figure 8.3-1: Conducted spurious emissions of 10 MHz low channel, single Figure 8.3-2: Conducted spurious emissions of 10 MHz mid channel, single
carrier operation carrier operation
L} ey F=ra e EETy F=r=
T 3 : e i a0 054027 9 22,2000 T v : e o am 5541 22 8 22,2000
ideo BW 8.0 MHz ) #Avg Type: RMIS wce'_n 23250 ideo BW 8.0 MHz ) 2hvg Type: RIS wcg'—1 33350
PG: Fast Trig: Free Run Avg[Hold:>100/100 TYPE(A WA PHO: Fast Trig: Free Run AvglHold:>100/100 TYPE(A WA
IFGainLow #Aten: 6 0B cETIA NNANN IFGainiLow #Aten: 6 0B cETIA NNANN
Mkr1 2.195 1 GHz Mkr1 2.121 2 GHz
Ref Offset 44.2 dB Ref Offset 44.2 dB
10 dBidiv  Ref 40,20 dBm 29.484 dBm 10 dBidiv  Ref 40,20 dBm 28.219 dBm
Log v Log v
! 1
Ed Ed
202 202
0 0
0 0
.18 -18,
o e o e
298 298
- . et | s Wl
I I
Lo fmfefndat
" =
U U
Start 30 MHz Stop 22.00 GHz Start 30 MHz Stop 22.00 GHz
#Res BIW 1.0 MHz #VBW 8.0 MHz* Sweep 36.67 ms (22000 pts) #Res BIW 1.0 MHz #VBW 8.0 MHz* Sweep 36.67 ms (22000 pts)
= s i b= s i

Figure 8.3-3: Conducted spurious emissions of 10 MHz high channel, single
carrier operation

Figure 8.3-4: Conducted spurious emissions of 15 MHz low channel, single
carrier operation
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Section 8 Testing data
Test name
Specification FCC Part 27, RSS-139, Issue 3, RSS-170 Issue 3

Clause 27.53 and RSS-139, 4.2, RSS-170, 5.4 Spurious emissions at RF antenna connector

Nemko

B
ot am i T | W ot am 054341 8 72,2020
#Avg Type: RMS ideo BW 8.0 MHz #Avg Type: RMS wcz'm
PHO: Fast Trig: Free Run Avg[Hold:>100/100 PG Fast Trig: Free Run Avg[Hold:>100/100 TPE|A WA
IFGain:Low #Atten: 6 0B IFGain:-Low #Atten: 6 0B oeT|ANNNNN
Mkr1 2.155 2 GHz Mkr1 2.193 1 GHz
Ref Offset44.2 dB Ref Offset44.2 dB
10 deidiv  Ref 40,20 dBm 28.923 dBm 10 deidiv  Ref 40,20 dBm 28.180 dBm
Log - Log v
1 1
Ed Ed
202 202
0 0
0 0
.18 -18,
o e o e
298 298
. sty ot | A 1|
| 1. I
_ _
Start 30 MHz Stop 22.00 GHz Start 30 MHz Stop 22.00 GHz
#Res BW 1.0 MHz #VBW 8.0 MHz* Sweep 36.67 ms (22000 pts) #Res BW 1.0 MHz #VBW 8.0 MHz* Sweep 36.67 ms (22000 pts)
sal (s, i | (s, i
Figure 8.3-5: Conducted spurious emissions of 15 MHz mid channel, single Figure 8.3-6: Conducted spurious emissions of 15 MHz high channel, single
carrier operation carrier operation
o e e——r = [ Feymaht Spectram Aniyzer - Swept A =
T RF 502 DC ALIGN AUTC 09:45:07 &M Jan 22, 2020 T RF 502 DC SEI ALIGN UTO 09:45:55 AM Jan 22, 2020
ideo BW 8.0 MHz ~ #Avg Type: RMS TRACE|1 2345 6 ideo BW 8.0 MHz B #Avg Type: RMS TRACE[1 2345 6
R e AvglHold>1001100 AN P G [N Freein AvglHold:>100/100 Tl
Mkr1 2.124 2 GHz Mkr1 2.149 2 GHz
Ref Offset44.2 dB Ref Offset44.2 dB
10 deidiv  Ref 40,20 dBm 26.759 dBm 10 deidiv  Ref 40,20 dBm 27.256 dBm
Log - Log v
Ed 1 Ed !
202 202
0 0
0 0
.18, -18,
. o 25t
28 28
. i i | il
- | | I
49, 49
_ _
Start 30 MHz Stop 22.00 GHz Start 30 MHz Stop 22.00 GHz
#Res BW 1.0 MHz #VBW 8.0 MHz" Sweep 36.67 ms (22000 pts) #Res BW 1.0 MHz #VBW 8.0 MHz" Sweep 36.67 ms (22000 pts)
s Isams i | Isams i

Figure 8.3-7: Conducted spurious emissions of 20 MHz low channel, single
carrier operation

Figure 8.3-8: Conducted spurious emissions of 20 MHz mid channel, single
carrier operation
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Section 8 Testing data

Test name Clause 27.53 and RSS-139, 4.2, RSS-170, 5.4 Spurious emissions at RF antenna connector N k
Specification FCC Part 27, RSS-139, Issue 3, RSS-170 Issue 3 em O
==
e 0 T o Sense ] e 55.45 13 87an 22,2020
#hvg Type: RIS #Avg Type: RS = TEERET)
PHO: Fast Trig: Free Run Avg[Hold:>100/100 PHOFost o Trig: FreeRun Avg[Hold:>100/100 TPE|A WA
IFGain:Low #Aren: & dB IFGain:Low #Aren: & dB OETIANNNNN
Mkr1 2.194 1 GHz Mkr1 2.121 2 GHz
Ref Offset44.2 dB Ref Offset44.2 dB
[ogeieiv _Ref 10.20 dBm 26.699 dBm [ogeieiv _Ref 10.20 dBm 28.504 dBm
v v
Ed 1 Ed !
202 202
0 0
0 0
.18 -18,
o1 2504 e o1 2504 e
298 298
- - wrfl s i
(. I
U U
Start 30 MHz Stop 22.00 GHz Start 30 MHz Stop 22.00 GHz
#Res BIW 1.0 MHz #VBW 8.0 MHZ* Sweep 36.67 ms (22000 pts) #Res BIW 1.0 MHz #VBW 8.0 MHZ* Sweep 36.67 ms (22000 pts)
- Fi i = Fi i

Figure 8.3-10: Conducted spurious emissions of 10 MHz low channel, single

Figure 8.3-9: Conducted spurious emissions of 20 MHz high channel, single
carrier operation with loT

carrier operation

o e e——r = 2 Tieyight Spectrur Anaher - Swept SA. =
T RF 502 DC ALIGN AUTC 09:50:50 &M Jan 22, 2020 T RF 502 DC SEI ALIGN UTO 09:51:57 AMJan 22, 2020
ideo BW 8.0 MHz #Avg Type: RS e[ 23856 ideo BW 8.0 MHz #Avg Type: RS TRACE[1 23456
- . v - » v
L A Avaliela100100 eerl A RANH FEr O e edB fraltelaz=1001t0 cerfA KNNEN
Mkr1 2.159 2 GHz Mkr1 2.191 1 GHz
Ref Offset44.2 dB Ref Offset44.2 dB
10 dBidiv  Ref 40,20 dBm 29.365 dBm 10 dBidiv  Ref 40,20 dBm 28.611 dBm
Log v Log v
1 1
Ed Ed
202 202
0 0
0 0
.18, -18,
. .
298 298
=0 e i e w" =0 fonsmmermM o s el *"
1. I
_ _
Start 30 MHz Stop 22.00 GHz Start 30 MHz Stop 22.00 GHz
#Res BW 1.0 MHz #VBW 8.0 MHZ* Sweep 36.67 ms (22000 pts) #Res BW 1.0 MHz #VBW 8.0 MHZ* Sweep 36.67 ms (22000 pts)
= Fram—rs i = Fram—rs i

Figure 8.3-12: Conducted spurious emissions of 10 MHz high channel, single

Figure 8.3-11: Conducted spurious emissions of 10 MHz mid channel, single
carrier operation with loT

carrier operation with loT
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Section 8 Testing data
Test name

Specification FCC Part 27, RSS-139, Issue 3, RSS-170 Issue 3

Clause 27.53 and RSS-139, 4.2, RSS-170, 5.4 Spurious emissions at RF antenna connector

Nemko

E=r
ALIGH AUTO 0 T 3 ALIGH AUTO 09:54:28 Jan 22,2020
#Avg Type: RMS ideo BW 8.0 MHz #Avg Type: RMS wcz'm
PHO: Fast Trig: Free Run Avg[Hold:>100/100 PG Fast Trig: Free Run Avg[Hold:>100/100 TPE|A WA
IFGainLow #Aten: 6 0B IFGainiLow #Aten: 6 0B cETIA NNANN
Mkr1 2.124 2 GHz Mkr1 2.158 2 GHz
Ref Offset 44.2 dB Ref Offset 44.2 dB
10 d8idiv__Ref 40.20 dBm 27.598 dBm 10 d8idiv__Ref 40.20 dBm 27.740 dBm
Log v Log v
1 1
E E
202 202
0 0
0 0
.18 -18,
01 2504 i 01 2504 i
28 T
28 Lu-uN'\'W’ i v1| ea — e v1|
- [ ar— I
49, 48
| |
Start 30 MHz Stop 22.00 GHz Start 30 MHz Stop 22.00 GHz
#Res BW 1.0 MHz #VBW 8.0 MHz* Sweep 36.67 ms (22000 pts) #Res BW 1.0 MHz #VBW 8.0 MHz* Sweep 36.67 ms (22000 pts)
= Tyerams i = Tyerams i

Figure 8.3-13: Conducted spurious emissions of 15 MHz low channel, single
carrier operation with loT

Figure 8.3-14: Conducted spurious emissions of 15 MHz mid channel, single
carrier operation with loT

o e e——r = 2 Tieyight Spectrur Anaher - Swept SA. =
T RF 502 DC ALIGN UTO 09:55:18 &M Jan 22, 2020 T RF 502 DC SEI ALIGN UTO 09:56:14 AM Jan 22, 2020
ideo BW 8.0 MHz #Avg Type: RS e[ 23056 ideo BW 8.0 MHz #Avg Type: RS TRACE[1 23456
n * S [EEEY - ’ s [EEEET)
L A Avaliela100100 eerl A RANH FEr O e edB fraltelaz=1001t0 cerfA KNNEN
Mkr1 2.186 2 GHz Mkr1 2.127 2 GHz
Ref Offset44.2 dB Ref Offset44.2 dB
[ogeieiv_Ref 40.20 dBm 27.488 dBm [ogeieiv_Ref 40.20 dBm 26.161 dBm
- -
= ! = 1
202 202
0 0
0 0
.18, -18,
. .
298 298
- Sl w1, e il
[ |I I B N N |I
& =
_ _
Start 30 MHz Stop 22.00 GHz Start 30 MHz Stop 22.00 GHz
#Res BW 1.0 MHz #VBW 8.0 MHZ* Sweep 36.67 ms (22000 pts) #Res BW 1.0 MHz #VBW 8.0 MHZ* Sweep 36.67 ms (22000 pts)
= Fram—rs i = Fram—rs i

Figure 8.3-15: Conducted spurious emissions of 15 MHz high channel, single
carrier operation with loT

Figure 8.3-16: Conducted spurious emissions of 20 MHz low channel, single
carrier operation with loT
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Section 8 Testing data

Test name Clause 27.53 and RSS-139, 4.2, RSS-170, 5.4 Spurious emissions at RF antenna connector N k
Specification FCC Part 27, RSS-139, Issue 3, RSS-170 Issue 3 em O
==
e 0 T o Sense ] e 055801 87an 22,2020
#hvg Type: RIS BAvg Type: RMS = TEERET)
PNO: Fost Trig: Free Run Avg[Hold:>100/100 PHOFost o Trig: FreeRun Avg[Hold:>100/100 TPE|A WA
IFGain:Low #Atten: 6 0B IFGain:-Low #Atten: 6 0B oeT|ANNNNN
Mkr1 2.164 2 GHz Mkr1 2.199 1 GHz
Ref Offset44.2 dB Ref Offset44.2 dB
10 dsiciv  Ref 40.20 dBm 26.321 dBm 10 dsiciv  Ref 40.20 dBm 26.152 dBm
Log - Log v
» 1 » 1
202 202
0 0
0 0
.18 -18,
o1 2504 e o1 2504 e
28 28
. st | - JIY |l
(. I
U U
Start 30 MHz Stop 22.00 GHz Start 30 MHz Stop 22.00 GHz
#Res BIW 1.0 MHz #VBW 8.0 MHZ* Sweep 36.67 ms (22000 pts) #Res BIW 1.0 MHz #VBW 8.0 MHZ* Sweep 36.67 ms (22000 pts)
- Fi i = Fi i

Figure 8.3-18: Conducted spurious emissions of 20 MHz high channel, single

Figure 8.3-17: Conducted spurious emissions of 20 MHz mid channel, single
carrier operation with loT

carrier operation with loT

o e e——r = 2 Tieyight Spectrur Anaher - Swept SA. =
T RF 502 DC ALIGN AUTC 09:59:28 &M Jan 22, 2020 T RF 502 DC SEI ALIGN UTO 10:01:19 &M Jan 22, 2020
ideo BW 8.0 MHz #Avg Type: RS e[ 23056 ideo BW 8.0 MHz #Avg Type: RS TRACE[1 23456
n * ey - ’ s [EEEET)
L A Avaliela100100 eerl A RANH FEr O e edB fraltelaz=1001t0 cerfA KNNEN
Mkr1 2.129 2 GHz Mkr1 2.156 2 GHz
Ref Offset44.2 dB Ref Offset44.2 dB
[ogeieiv_Ref 40.20 dBm 26.432 dBm [ogeieiv_Ref 40.20 dBm 26.390 dBm
- -
E 1 E 1
202 202
0 0
0 0
.18, -18,
. .
28 28
e
= - e St vt
L |I 1]
& =
_ ‘
Start 30 MHz Stop 22.00 GHz Start 30 MHz Stop 22.00 GHz
#Res BW 1.0 MHz #VBW 8.0 MHZ* Sweep 36.67 ms (22000 pts) #Res BW 1.0 MHz #VBW 8.0 MHZ* Sweep 36.67 ms (22000 pts)
= Fram—rs i = Fram—rs

Figure 8.3-20: Conducted spurious emissions of 10 MHz middle channels,

Figure 8.3-19: Conducted spurious emissions of 10 MHz bottom channels,
two-carrier operation with loT

two-carrier operation with loT

Report reference ID: 391738-1TRFWL-R1 Page 43 of 91



Section 8 Testing data
Test name

Specification FCC Part 27, RSS-139, Issue 3, RSS-170 Issue 3

Clause 27.53 and RSS-139, 4.2, RSS-170, 5.4 Spurious emissions at RF antenna connector

Nemko

E=r
AL1GH AT ;T & AL1GH AT 10:04:00 & 7an 22, 2020
#Avg Type: RMS ideo BW 8.0 MHz #Avg Type: RMS wcz'm
PHO: Fast Trig: Free Run Avg[Hold:>100/100 PG Fast Trig: Free Run Avg[Hold:>100/100 TPE|A WA
IFGainLow #Aten: 6 0B IFGainiLow #Aten: 6 0B cETIA NNANN
Mkr1 2.190 1 GHz Mkr1 2,127 2 GHz
Ref Offsetdd.2 dB Ref Offsetdd.2 dB
10 d8idiv__Ref 40.20 dBm 26.423 dBm 10 d8idiv__Ref 40.20 dBm 24.737 dBm
Log v Log v
1
= = 1
L ]
202 202
0 0
0 0
.18 -18,
01 2504 i 01 2504 i
298 298
28 A ool k‘“ 28 e M e ﬂl
. |I I L L RO O |I
- s
| |
Start 30 MHz Stop 22.00 GHz Start 30 MHz Stop 22.00 GHz
#Res BW 1.0 MHz #VBW 8.0 MHz* Sweep 36.67 ms (22000 pts) #Res BW 1.0 MHz #VBW 8.0 MHz* Sweep 36.67 ms (22000 pts)
= Tyerams i = Tyerams i

Figure 8.3-21: Conducted spurious emissions of 10 MHz top channels, two-
carrier operation with loT

Figure 8.3-22: Conducted spurious emissions of 15 MHz bottom channels,
two-carrier operation with loT

o e e——r = 2 Tieyight Spectrur Anaher - Swept SA. =
T RF 502 DC ALIGN UTO 10:05:19 &M Jan 22, 2020 T RF 502 DC SEI ALIGN UTO 10:06:13 &M Jan 22, 2020
ideo BW 8.0 MHz #Avg Type: RS e ideo BW 8.0 MHz #Avg Type: RS e[ 2385
n * (R - ’ s [EEEET)
L A Avaliela100100 eerl A RANH FEr O e edB fraltelaz=1001t0 cerfA KNNEN
Mkr1 2.154 2 GHz Mkr1 2.184 2 GHz
Ref Offset44.2 dB Ref Offset44.2 dB
10 dBidiv  Ref 40,20 dBm 24.761 dBm 10 dBidiv  Ref 40,20 dBm 24.393 dBm
Log - Log v
= 1 =
4 '
202 202
0 0
0 0
.18, -18,
. .
298 298
s (I Y L‘“ . e o '1'
— I N B U A I
- -
_ _
Start 30 MHz Stop 22.00 GHz Start 30 MHz Stop 22.00 GHz
#Res BW 1.0 MHz #VBW 8.0 MHZ* Sweep 36.67 ms (22000 pts) #Res BW 1.0 MHz #VBW 8.0 MHZ* Sweep 36.67 ms (22000 pts)
= Fram—rs i = Fram—rs i

Figure 8.3-23: Conducted spurious emissions of 15 MHz middle channels,
two-carrier operation with loT

Figure 8.3-24: Conducted spurious emissions of 15 MHz top channels, two-
carrier operation with loT
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Section 8
Test name
Specification

Testing data

Clause 27.53 and RSS-139, 4.2, RSS-170, 5.4 Spurious emissions at RF antenna connector

FCC Part 27, RSS-139, Issue 3, RSS-170 Issue 3

Nemko

E=r
ALIGH AUTO 0 T 3 ALIGH AUTO 10:09:25 MJan 22,2020
#Avg Type: RMS ideo BW 8.0 MHz #Avg Type: RMS wcz'm
PHO: Fast Trig: Free Run Avg[Hold:>100/100 PG Fast Trig: Free Run Avg[Hold:>100/100 TPE|A WA
IFGainLow #Aten: 6 0B IFGainiLow #Aten: 6 0B cETIA NNANN
Mkr1 2.149 2 GHz Mkr1 2.167 2 GHz
Ref Offset 44.2 dB Ref Offset 44.2 dB
10 dBidiv __ Ref 40.20 dBm 23.727 dBm 10 dBidiv __ Ref 40.20 dBm 23.419 dBm
Log v Log v
E E
1
4 '
202 202
0 0
0 0
.18 -18,
01 2504 i 01 2504 i
298 298
. | e —-v*"”" . N -—-"",‘ v‘"
I I
b tad el ||
- -
| |
Start 30 MHz Stop 22.00 GHz Start 30 MHz Stop 22.00 GHz
#Res BW 1.0 MHz #VBW 8.0 MHz* Sweep 36.67 ms (22000 pts) #Res BW 1.0 MHz #VBW 8.0 MHz* Sweep 36.67 ms (22000 pts)
= Tyerams i = Tyerams i

Figure 8.3-25: Conducted spurious emissions of 20 MHz bottom channels,

two-carrier operation with loT

2 Tieyight Spectrur Anaher - Swept SA. =
T W [s0m oc EE A ATO 160820 #4020 22,2020
ideo BW 8.0 MHz #Avg Type: RIS TRACE[ 3338 8
rig: E TYPE| A W
L A Avaliela100100 cEr[A NNNN N
Mkr1 2.148 2 GHz
Ref Offset44.2 dB
10 gBidiv Ref 40.20 dBm 23.604 dBm
-
Ed
1
4
202
0
0
-18,
o 2504 o
298
50 i o sl ""
I
)
_
Start 30 MRz Stop 22.00 GHz
#Res BW 1.0 MHz #VBW 8.0 MHZz* Sweep 36.67 ms (22000 pts)
sa Kgrams i

Figure 8.3-27: Conducted spurious emissions of 20 MHz top channels, two-
carrier operation with loT

Figure 8.3-26: Conducted spurious emissions of 20 MHz middle channels,
two-carrier operation with loT
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Section 8
Test name
Specification

Testing data

Clause 27.53 and RSS-139, 4.2, RSS-170, 5.4 Spurious emissions at RF antenna connector
FCC Part 27, RSS-139, Issue 3, RSS-170 Issue 3

Nemko

e=r E=r
il ALIGN AUTO 11:41:00 41an 22, 2020 il ALIGN AUTO 10:50:33 43an 22, 2020
ter Freq: 2.109850000 GHz Radio Std: None ter Freq: 2.108500000 GHz Radio Std: None
Trig: Free Run AvglHold:>100/100 Trig: Free Run AvglHold:>100/100
PASS AFGain:Low #Atten: 6 dB Radio Device: BTS PASS #HFGain:Low #Atten: 6 dB Radio Device: BTS
Mkr1 2.11 GH Mkr1 2.109 GH;
10 aBidiv___Ref 44.20 dBm -40.811 dBm| 10 aBigiv___Ref 44.20 dBm -44.427 dBm|
Log Log
El El
24 24
u 1 b
4.20] { 1\ 4.20] J’ lk
f ! H |
2, J 2, th 1'1
1
58 =1 ] 1
|-45. |-45. L
[Center 2.11 GHz Span 25 MHz [Center 2.109 GHz Span 30 MHz
Res BW §1 kHz #VBW 1 MHz Sweep 11.47 ms| Res BW §1 kHz #VBW 1 MHz Sweep 13.73 ms|

Channel Power

-38.92 dBm /100 kHz

=

Power Spectral Density

-88.92 dBm /Hz

[

Channel Power

-32.17 dBm /1 MHz

=

Power Spectral Density

-92.17 dBm /Hz

[

Figure 8.3-28: Conducted band edge emission at 2110 MHz,
10 MHz channel single-carrier operation (RBW = 1% of EBW)

; Keysight Spectrum Analyzer - Chanmel Power
T A ET

Figure 8.3-29: Conducted band edge emission at 2109 MHz,
10 MHz channel single-carrier operation (RBW = 1 MHz)

[E=REN|

ALIGH MITO

; Keysight Spectrum Analyzer - Channel Power
T A ET

Tt T

EET SENSE:INT] 11:47:03 47an 22, 2020 EET SENSE:INT] ALIGH AUTO 10:52:01 #47an 22, 2020
[Span 35.000 MHz ] Center Freq: 2.109925000 GHz Radio Std: None [Span 40.000 MHz ] Center Freq: 2.108500000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>100/100 Trig: Free Run Avg|Hold:>100/100
PASS #FGain:Low #Atten: 6 dB Radio Device: BTS PASS #FGainLow #Atten: 6 dB Radio Device: BTS
Mkr1 2.109 GH:

0 cBidiv__ Ref 44.20 dBm 0 cBidiv__ Ref 44.20 dBm -45.415 dBm|
Log Log

3 3

2 2

" - M " .

4.20] ‘f 4.20] r l\
15 ij 15 ;Jf

25 25

. { . N |
|-45. |-45. \.M

- ———

[Center 2.11 GHz [Center 2.109 GHz Span 40 MHz

Res BW 51 kHz #VBW 1 MHz Res BW 51 kHz #VBW 1 MHz Sweep 18.33 ms|

Channel Power

-37.97 dBm /150 kHz

usc

Power Spectral Density

-89.73 dBm /Hz

Tglsrans

Channel Power

-32.88 dBm /1 MHz

usc

Power Spectral Density

-92.88 dBm /Hz

Tglsrans

Figure 8.3-30: Conducted band edge emission at 2110 MHz,
15 MHz channel single-carrier operation (RBW = 1% of EBW)

Figure 8.3-31: Conducted band edge emission at 2109 MHz,
15 MHz channel single-carrier operation (RBW = 1 MHz)
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Section 8
Test name
Specification

Testing data

Clause 27.53 and RSS-139, 4.2, RSS-170, 5.4 Spurious emissions at RF antenna connector
FCC Part 27, RSS-139, Issue 3, RSS-170 Issue 3

Nemko

fe] Channe Powss = =<
T R [s12 oc il ALIGN AUTO 11:51:03 &M Jan 22, 2020 il ALIGN AUTO 10:52:35 &M Jan 22, 2020
ISpan 45.000 MHz ] ter Freq: 2.109900000 GHz Radio Std: None ter Freq: 2.108500000 GHz Radio Std: None
S Trig: Free Run AvglHold:>100/100 Trig: Free Run AvglHold:>100/100
AFGain:Low #Atten: 6 dB Radio Device: BTS PASS #HFGain:Low #Atten: 6 dB Radio Device: BTS
110 dBidiv Ref 44.20 dBm 110 dBidiv Ref 44.20 dBm
Log Log
34 34
24 24
1 . 1 o
4.20] ]J 4.20] ‘
I /
¥ ‘J‘ ¥ f
=] 1 =] 1 F
s L5
[Center 2.11 GHz Span 45 MHz [Center 2.109 GHz Span 50 MHz
Res BW §1 kHz #VBW 1 MHz Sweep 20.6 ms| Res BW §1 kHz #VBW 1 MHz Sweep 22.87 ms|
Channel Power

-37.58 dBm /200 kHz

=

Power Spectral Density

-90.59 dBm /Hz

[

Channel Power

-31.83 dBm /1 MHz

=

Power Spectral Density

-91.83 dBm /Hz

[

Figure 8.3-32: Conducted band edge emission at 2110 MHz,
20 MHz channel single-carrier operation (RBW = 1% of EBW)

Figure 8.3-33: Conducted band edge emission at 2109 MHz,
20 MHz channel single-carrier operation (RBW = 1 MHz)

B ¥eysight Spectnum Anolyzes - Channe Powees T=]w] L Weysight Spectrom Anaiyzer - Channel Powes T=]w]
T RF 502 DC SEI INT] ALIGN AUTC 11:43:05 &M Jan 22, 2020 T RF 502 DC SEI IN ALIGN AUTO 10:59:40 AM Jan 22, 2020
[Span 25.000 MHz CarterFreq: 2200080000GHz Radio Std: None [Span 25.000 MHz CarterFreq: 2201800005z Radio Std: None
rig: Free Run 2 rig: Free Run :
PASS AFGainiLow atien: § 4B "o Radio Device: BTS PASS AFGainiLow atien: § 4B "o Radio Device: BTS
Mkr1 2.2 GH. Mkr1 2.201 GH;
0 cBidiv__ Ref 44.20 dBm -43.409 dBm| 0 cBidiv__ Ref 44.20 dBm -47.387 dBm|
Loa Loa
3 3
2 2
" o "
4.20] J \‘H 4.20] J’ lk
" / \ I |
- [ \ el \
1 S T,
i — S —
[Center 2.2 GHz Span 25 MHz [Center 2.202 GHz Span 25 MHz
Res BW 51 kHz #VBW 1 MHz Sweep 11.47 ms| Res BW 51 kHz #VBW 1 MHz Sweep 11.47 ms|
Channel Power Power Spectral Density Channel Power Power Spectral Density
-41.23 dBm /100 kHz -91.23 dBm /Hz -35.13 dBm /1 MHz -95.13 dBm /Hz
usa Kgrams

usc

Tglsrans

Figure 8.3-34: Conducted band edge emission at 2200 MHz,
10 MHz channel single-carrier operation (RBW = 1% of EBW)

Figure 8.3-35: Conducted band edge emission at 2201 MHz,
10 MHz channel single-carrier operation (RBW = 1 MHz)
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Section 8
Test name
Specification
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Figure 8.3-36: Conducted band edge emission at 2200 MHz,
15 MHz channel single-carrier operation (RBW = 1% of EBW)
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Figure 8.3-37: Conducted band edge emission at 2201 MHz,
15 MHz channel single-carrier operation (RBW = 1 MHz)
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Figure 8.3-38: Conducted band edge emission at 2200 MHz,
20 MHz channel single-carrier operation (RBW = 1% of EBW)

Figure 8.3-39: Conducted band edge emission at 2201 MHz,
20 MHz channel single-carrier operation (RBW = 1 MHz)
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Figure 8.3-40: Conducted band edge emission at 2110 MHz,
10 MHz channel single-carrier operation with loT (RBW = 1% of EBW)

Figure 8.3-41: Conducted band edge emission at 2109 MHz,
10 MHz channel single-carrier operation with loT (RBW = 1 MHz)
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Figure 8.3-42: Conducted band edge emission at 2110 MHz,
15 MHz channel single-carrier operation with loT (RBW = 1% of EBW)

Figure 8.3-43: Conducted band edge emission at 2109 MHz,
15 MHz channel single-carrier operation with loT (RBW = 1 MHz)
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Figure 8.3-44: Conducted band edge emission at 2110 MHz,
20 MHz channel single-carrier operation with loT (RBW = 1% of EBW)

Figure 8.3-45: Conducted band edge emission at 2109 MHz,
20 MHz channel single-carrier operation with loT (RBW = 1 MHz)
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Figure 8.3-46: Conducted band edge emission at 2200 MHz,
10 MHz channel single-carrier operation with loT (RBW = 1% of EBW)

Figure 8.3-47: Conducted band edge emission at 2201 MHz,
10 MHz channel single-carrier operation with loT (RBW = 1 MHz)
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Figure 8.3-48: Conducted band edge emission at 2200 MHz,
15 MHz channel single-carrier operation with loT (RBW = 1% of EBW)

Figure 8.3-49: Conducted band edge emission at 2201 MHz,
15 MHz channel single-carrier operation with loT (RBW = 1 MHz)
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Figure 8.3-50: Conducted band edge emission at 2200 MHz,
20 MHz channel single-carrier operation with loT (RBW = 1% of EBW)

Figure 8.3-51: Conducted band edge emission at 2201 MHz,
20 MHz channel single-carrier operation with loT (RBW = 1 MHz)
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Figure 8.3-52: Conducted band edge emission at 2110 MHz,
10 MHz channel two-carrier operation (RBW = 1% of EBW)
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Figure 8.3-53: Conducted band edge emission at 2109 MHz,
10 MHz channel two-carrier operation (RBW = 1 MHz)
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Figure 8.3-54: Conducted band edge emission at 2110 MHz,
15 MHz channel two-carrier operation (RBW = 1% of EBW)

Figure 8.3-55: Conducted band edge emission at 2109 MHz,
15 MHz channel two-carrier operation (RBW = 1 MHz)
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Figure 8.3-56: Conducted band edge emission at 2110 MHz,
20 MHz channel two-carrier operation (RBW = 1% of EBW)

Figure 8.3-57: Conducted band edge emission at 2109 MHz,
20 MHz channel two-carrier operation (RBW = 1 MHz)
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Figure 8.3-58: Conducted band edge emission at 2200 MHz,
10 MHz channel two-carrier operation (RBW = 1% of EBW)

Figure 8.3-59: Conducted band edge emission at 2201 MHz,
10 MHz channel two-carrier operation (RBW = 1 MHz)
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Figure 8.3-60: Conducted band edge emission at 2200 MHz,
15 MHz channel two-carrier operation (RBW = 1% of EBW)

Figure 8.3-61: Conducted band edge emission at 2201 MHz,
15 MHz channel two-carrier operation (RBW = 1 MHz)
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Figure 8.3-62: Conducted band edge emission at 2200 MHz,
20 MHz channel two-carrier operation (RBW = 1% of EBW)

Figure 8.3-63: Conducted band edge emission at 2201 MHz,
20 MHz channel two-carrier operation (RBW = 1 MHz)
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8.4 FCC 27.53 and RSS-139, 4.2, RSS5-170, 5.4 Radiated spurious emissions (Band 66 & Band 2/25)

8.4.1 Definitions and limits

FCC:

(h) AWS emission limits

(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 log1o (P) dB.

(3) Measurement procedure.
(i) Compliance with this provision 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.
(i) When measuring the emission limits, the nominal carrier frequency shall be adjusted as close to the licensee's frequency block edges, both
upper and lower, as the design permits.

(iii) The measurements of emission power can be expressed in peak or average values, provided they are expressed in the same parameters as the

transmitter power.

RSS-139, Section 6.6:

i. In the first 1.0 MHz bands immediately outside and adjacent to the equipment’s smallest operating frequency block, 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 logio p (watts) dB.

ii. 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 logio p (watts) dB.

RSS-170, Section 5.4:
The transmitter unwanted emissions shall be measured for all channel bandwidths with the carrier frequency set at both the highest and lowest channels
in which the equipment is designed to operate.

The e.i.r.p. density of unwanted and carrier-off state emissions outlined in this section (Section 5.4) shall be averaged over any 2-ms active transmission
using an RMS detector with a resolution bandwidth of 1 MHz for broadband emissions and a resolution bandwidth of 1 kHz for discrete emissions, unless
stated otherwise.

For ATC equipment operating in the bands 2000-2020 MHz and 2180-2200 MHz, the unwanted emission limits shall be determined using a measurement
bandwidth of 1 MHz or greater. However, in the 1 MHz band immediately outside and adjacent to the equipment's operating frequency block, a
resolution bandwidth of at least 1% of the occupied bandwidth may be employed.

5.4.1.2 ATC Base Station Equipment operating in bands 2000-2020 MHz and 2180-2200 MHz

he unwanted emissions of ATC base station equipment transmitting in the bands 2000-2020 MHz and 2180-2200 MHz shall comply with the following:

(1) The power of any unwanted emissions at frequencies outside the equipment's operating frequency block shall be attenuated below the transmitter
power P (dBW), by 43 + 10 log p (watts), dB.

(2) For equipment operating in the band 2180-2200 MHz, in addition to (1), the power of any emissions on all frequencies between 2200 MHz and 2290
MHz shall not exceed an e.i.r.p. of -100.6 dBW/4 kHz (-70.6 dBm/4 kHz).*

* This requirement is for implementation and is enforced at the time of licensing. Therefore, results are not included in this report.

8.4.2 Test summary
Test date July 18, 2018
Test engineer Predrag Golic
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Section 8 Testing data

Test name Clause 27.53 and RSS-139, 4.2, RSS-170, 5.4 Radiated spurious emissions k
Specification FCC Part 27, RSS-139, Issue 3, RSS-170 Issue 3 Nem 0
8.4.3 Observations, settings and special notes

The spectrum was searched from 30 MHz to the 10t harmonic per ANSI C63.26 Paragraph 5.5.3.2 method.
RBW within 30—1000 MHz was 100 kHz and 1 MHz above 1 GHz. VBW was wider than RBW.

Testing was performed with RF ports terminated with 50 Ohm load.

Testing was performed with dual band (Band 2/25a and Band 66a) simultaneous transmission.

8.4.4 Test data
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Figure 8.4-1: Radiated spurious emissions below 1 GHz
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Section 8 Testing data
Test name Clause 27.53 and RSS-139, 4.2, RSS-170, 5.4 Radiated spurious emissions k
Specification FCC Part 27, RSS-139, Issue 3, RSS-170 Issue 3 Nem O
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Figure 8.4-2: Radiated spurious emissions within 1-3 GHz
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Figure 8.4-3: Radiated spurious emissions within 3—18 GHz
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Section 8 Testing data
Test name Clause 27.53 and RSS-139, 4.2, RSS-170, 5.4 Radiated spurious emissions k
Specification FCC Part 27, RSS-139, Issue 3, RSS-170 Issue 3 Nem 0
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Figure 8.4-1: Radiated spurious emissions above 18 GHz
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Section 8 Testing data
Test name FCC 24.238(a) and RSS-133, 6.5.1 Spurious out-of-band emissions

Specification FCC Part 24 and RSS-133, Issue 6 Neka

8.5 FCC 24.238(a) and RSS-133, 6.5.1 Spurious out-of-band emissions (Band 2/25a)

8.5.1 Definitions and limits

FCC:
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.

(b) Measurement procedure. Compliance with these rules is based on the use of measurement instrumentation employing a resolution bandwidth of 1
MHz 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. 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 MHz or 1 percent of
emission bandwidth, as specified). 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.

RSS-133, Section 6.5.1:

i. In the first 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 below the transmitter output power P (in dBW) by at least 43 + 10 log1o p (watts) dB.

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

8.5.2 Test summary

Test date January 22, 2020

8.5.3 Observations, settings and special notes

The spectrum was searched from 30 MHz to the 10* harmonic.

All measurements were performed using an average (RMS) detector per ANSI C63.26 Paragraph 5.7.2 method.

Limit line was adjusted for MIMO operation by 12.04 dB (for 16 ports: 10 x Log10(16)): -13 dBm — 12.04 dB = -25.04 dBm
RBW 1 MHz, VBW was wider than RBW.
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Section 8

Testing data
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Test name FCC 24.238(a) and RSS-133, 6.5.1 Spurious out-of-band emissions
Specification FCC Part 24 and RSS-133, Issue 6
8.5.4 Test data
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Figure 8.5-1: Conducted spurious emissions of 10 MHz low channel, single-

carrier operation

Figure 8.5-2: Conducted spurious emissions of 10 MHz mid channel, single-

carrier operation
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Figure 8.5-3: Conducted spurious emissions of 10 MHz high channel, single-

carrier operation

Figure 8.5-4: Conducted spurious emissions of 15 MHz low channel, single-

carrier operation
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