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Figure 8.1-57: Output power 2 carriers, QPSK, carrier 1: 10 MHz,
carrier 2: 10 MHz, Port B, bottom range

Figure 8.1-58: Output power 2 carriers, QPSK, carrier 1: 10 MHz,
carrier 2: 15 MHz, Port B, bottom range
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Figure 8.1-59: Output power 2 carriers, QPSK, carrier 1: 10 MHz,
carrier 2: 20 MHz, Port B, bottom range

Figure 8.1-60: Output power 2 carriers, QPSK, carrier 1: 10 MHz,
carrier 2: 10 MHz, Port B, top range
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Figure 8.1-61: Output power 2 carriers, QPSK, carrier 1: 15 MHz,
carrier 2: 10 MHz, Port B, top range

Figure 8.1-62: Output power 2 carriers, QPSK, carrier 1: 20 MHz,

carrier 2: 10 MHz, Port B, top range
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Figure 8.1-63: Output power 2 carriers, QPSK, carrier 1: 15 MHz,
carrier 2: 15 MHz, Port A, bottom range

Figure 8.1-64: Output power 2 carriers, QPSK, carrier 1: 15 MHz,
carrier 2: 20 MHz, Port A, bottom range
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Figure 8.1-65: Output power 2 carriers, QPSK, carrier 1: 15 MHz,
carrier 2: 15 MHz, Port A, top range

Figure 8.1-66: Output power 2 carriers, QPSK, carrier 1: 20 MHz,
carrier 2: 15 MHz, Port A, top range
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Figure 8.1-67: Output power 2 carriers, QPSK, carrier 1: 15 MHz,
carrier 2: 15 MHz, Port B, bottom range

Figure 8.1-68: Output power 2 carriers, QPSK, carrier 1: 15 MHz,
carrier 2: 20 MHz, Port B, bottom range
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Specification FCC Part 27 and RS5-139, Issue 3 eMmkKo
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Figure 8.1-69: Output power 2 carriers, QPSK, carrier 1: 15 MHz,
carrier 2: 15 MHz, Port B, top range

Figure 8.1-70: Output power 2 carriers, QPSK, carrier 1: 20 MHz,
carrier 2: 15 MHz, Port B, top range
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Figure 8.1-71: Output power 2 carriers, QPSK, carrier 1: 20 MHz,
carrier 2: 20 MHz, Port A, bottom range

Figure 8.1-72: Output power 2 carriers, QPSK, carrier 1: 20 MHz,
carrier 2: 20 MHz, Port A, top range
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Figure 8.1-73: Output power 2 carriers, QPSK, carrier 1: 20 MHz, Figure 8.1-74: Output power 2 carriers, QPSK, carrier 1: 20 MHz,
carrier 2: 20 MHz, Port B, bottom range carrier 2: 20 MHz, Port B, top range

Table 8.1-6: Complementary Cumulative Distribution Function (CCDF) of the PAPR reduction measurement results

Remarks Frequency, MHz 0.1% CCDF, dB PAPR reduction limit, dB Margin, dB
QPSK, 5 MHz, Ant A 21125 6.57 13.00 6.43
16QAM, 5 MHz, Ant A 2112.5 6.57 13.00 6.43
64QAM, 5 MHz, Ant A 21125 6.58 13.00 6.42
256QAM, 5 MHz, Ant A 2112.5 6.60 13.00 6.40
QPSK, 5 MHz, Ant A 2145.0 6.56 13.00 6.44
QPSK, 5 MHz, Ant A 2177.5 6.57 13.00 6.43
QPSK, 5 MHz, Ant B 21125 6.59 13.00 6.41
16QAM, 5 MHz, Ant B 2112.5 6.58 13.00 6.42
64QAM, 5 MHz, Ant B 21125 6.59 13.00 6.41
256QAM, 5 MHz, Ant B 2112.5 6.59 13.00 6.41
QPSK, 5 MHz, Ant B 2145.0 6.59 13.00 6.41
QPSK, 5 MHz, Ant B 2177.5 6.59 13.00 6.41
QPSK, 10 MHz, Ant A 2115.0 6.64 13.00 6.36
QPSK, 10 MHz, Ant A 2145.0 6.54 13.00 6.46
QPSK, 10 MHz, Ant A 2175.0 6.60 13.00 6.40
QPSK, 10 MHz, Ant B 2115.0 6.61 13.00 6.39
QPSK, 10 MHz, Ant B 2145.0 6.58 13.00 6.42
QPSK, 10 MHz, Ant B 2175.0 6.61 13.00 6.39
QPSK, 15 MHz, Ant A 2117.5 6.68 13.00 6.32
QPSK, 15 MHz, Ant A 2145.0 6.55 13.00 6.45
QPSK, 15 MHz, Ant A 21725 6.67 13.00 6.33
QPSK, 15 MHz, Ant B 2117.5 6.67 13.00 6.33
QPSK, 15 MHz, Ant B 2145.0 6.56 13.00 6.44
QPSK, 15 MHz, Ant B 2172.5 6.67 13.00 6.33
QPSK, 20 MHz, Ant A 2120.0 6.71 13.00 6.29
QPSK, 20 MHz, Ant A 2145.0 6.56 13.00 6.44
QPSK, 20 MHz, Ant A 2170.0 6.70 13.00 6.30
QPSK, 20 MHz, Ant B 2120.0 6.69 13.00 6.31
QPSK, 20 MHz, Ant B 2145.0 6.55 13.00 6.45
QPSK, 20 MHz, Ant B 2170.0 6.70 13.00 6.30
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Specification FCC Part 27 and RSS-139, Issue 3
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Figure 8.1-75: CCDF, QPSK, 5 MHz, Port A, Low channel

Figure 8.1-76: CCDF, QPSK, 5 MHz, Port A, Mid channel

p—— me—
o T o o e
Center Freq: 2177500000 GHz Fadio $td: None enter Freq 2.112500000 GHz Center Freq: 2112500000 GHz Radio $td: None
Trig: Free Run Counts:2.88 MA0.0 Mpt Trig: Free Run Counts:3.45 MA0.0 Mpt
AF Gain:Low #Anen: 10 98 AF Gain:Low #®Aren: 12 08
Average Power 1009 Gaussian Average Power 100 Gaussian
48.22 dBm ~— 48.52 dBm e
37.60 % at 0dB 10%) 37.78 % at 0dB 10% \
k
1% ¥ 1% ;
] I|
10.0 % 37 dB 04 % | 10.0 % 3.67dB 04 %
1.0% 6.24 dB \\ 1.0% 6.22dB \\
01%  6.57dB 01%  6.57dB
001% 6.62dB 0.01 % a1 001% 6.63d8 0.01 %] N
0.001% 6.65d8 0.001% 6.66dB
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Figure 8.1-77: CCDF, QPSK, 5 MHz, Port A, High channel

Figure 8.1-78: CCDF, 16QAM, 5 MHz, Port A, Low channel
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Section 8 Testing data
Test name FCC 27.50(b) and RSS-139, 4.1 Maximum output power at RF antenna connector
Specification FCC Part 27 and RSS-139, Issue 3

Nemko

2wmm-mm«1 =T 2wmm-mm«1 =T
[ 0 0 SENSE-INT] ALIGN AT A1:55:48 AM il 10, 2017 [3 0 0 SENSE-INT] ALIGH AT 6 A Jul 10, 2017
Eamer Freq 2.112500000 GHz Center Freq: 2112500000 GHz Radio $td: None Eamer Freq 2.112500000 GHz Center Freq: 2112500000 GHz Radia one
Trig: Free Run Counts:2.29 MA0.0 Mpt Trig: Free Run Counts:4.26 MA0.0 Mpt
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Figure 8.1-79: CCDF, 16QAM, 5 MHz, Port A, Low channel

Figure 8.1-80: CCDF, 256QAM, 5 MHz, Port A, Low channel
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Figure 8.1-81: CCDF, QPSK, 5 MHz, Port B, Low channel

Figure 8.1-82: CCDF, QPSK, 5 MHz, Port B, Mid channel
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Section 8 Testing data
Test name FCC 27.50(b) and RSS-139, 4.1 Maximum output power at RF antenna connector
Specification FCC Part 27 and RSS-139, Issue 3
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Trig: Free Run Counts:2.68 MA0.0 Mpt Trig: Free Run Counts: 1,83 MA0.0 Mpt
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usa | LFile <CCDF A5 MHz high Q_0D18 png> saved Cr— ] usa [Ap— ]
Figure 8.1-83: CCDF, QPSK, 5 MHz, Port B, High channel Figure 8.1-84: CCDF, 16QAM, 5 MHz, Port B, Low channel
[E=2 3 [E=2 3
[3 0 0 SENSE-INT] ALIGH AUT N1:55:34 AM il 10, 2017 [3 0 0 SENSE-INT] ALIGH AT AL56:31 AM il 10, 3017
enter Freq 2.112500000 GHz Center Freq: 2.112500000 GHz Radio $td: None enter Freq 2.112505000 GHz Center Freq: 2112505000 GHz Radio $td: None
Trig: Free Run Counts:2.21 MA00 Mpt Trig: Free Run Counts:3.23 MA00 Mpt
AF Gain:Low #Anen: 12 08 AF Gain:Low #®Aren: 12 08
Average Power 1009 Gaussian Average Power 100 Gaussian
48.63 dBm ~— 48.56 dBm .
37.72 % at 0dB 10% \ 37.66 % at 0dB 10 %)
1% 1%
|
10.0 % 367 dB 04 % 10.0 % 368 dB 04 %
1.0% 6.24 dB \\ 1.0% 6.22dB \\
01%  6.59dB 01%  6.59dB
001% 6.66dB 0.01 % a1 001% 6.64d8 0.01 %] N
0.001% 6.69dB 0.001% 6.67dB
0.0001 % 6.70 dB 0.001 % 0.0001 % 6.68 dB 0001 % ! \
Peak 6.72dB Y Peak 6.68 dB \
55.35 dBm 55.24 dBm |
0.0001 %lo—rr 3 =T 0.0001 %lo—rr + =T
Info BW 5.0000 MHz Info BW 5.0000 MHz
s [Ap— | s [Ap— |

Figure 8.1-85: CCDF, 16QAM, 5 MHz, Port B, Low channel

Figure 8.1-86: CCDF, 256QAM, 5 MHz, Port B, Low channel
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Nemko

= e——
SENSE-INT] ALIGH AT :I:N:BIH«N'I[‘-..NJ-‘ [ 0 0 SENSE-INT] ALIGH AT :I:l5::6*h|l[‘-..2m-‘
Center Freq: 2115000000 GHz Radia $td enter Freq 2145000000 GHz Center Freq: 2145000000 GHz Radio $td: None
Trig: Free Run Counts: 280 k0.0 Mpt Trig: Free Run Counts:1.43 MA0.0 Mpt
F Gain:Low #Anen: 12 08 AF Gain:|ow #Anen: 12 08
Average Power 1009 Gaussian Average Power 100 Gaussian
48.42 dBm ] 48.35 dBm [~
37.71 % at 0dB 10%) \ 37.81 % at 0dB 10%) \\
1% . 1% -
'. n
10.0% 3.68 dB 04 % \ 10.0% 3.68 dB 04 % |
1.0% 6.26 dB ‘\ 1.0% 6.23 dB \\
01% 6.64 dB W 01% 6.54 dB W
001% 6.76dB 0.1 % a1 001% 6.58d8 0.01 %) N
0.001% 6.84dB 0.001% 6.60dB
0.0001%  —-dB 0.001 %) 0.0001% 6.60 dB 0.001 % ! )
Peak 6.87 dB 4 Peak 6.60 dB \
55.29 dBm | 54.95 dBm \
0.0001 %OdB =0 a8 0.0001 %OdB . =0 a8
Info BW 10.000 MHz Info BW 10.000 MHz
s | 4JFile <CCDF B 10 MHz low Q_0020 prg> saved [a— | s [Ap— |

Figure 8.1-87: CCDF, QPSK, 10 MHz, Port A, Low channel

Figure 8.1-88: CCDF, QPSK, 10 MHz, Port A, Mid channel

pr—— r—
[ 0 0 SENSE-INT] ALIGH AUT :I:lﬂ::')*hll[‘-.'?ﬂj.‘ SENSE-INT] ALIGH AT :I:H:]JH‘NII[‘-..NJ.‘
enter Freq 2.175000000 GHz Center Freq: 2175000000 GHz Radio $td: None Center Freq: 2115000000 GHz Radio $td: None
Trig: Fres Run Counes:3.25 MAD.0 Mpt Trig: Fres Run Counes: 1,84 MAD.0 Mpt
F Gain:Low #Anen: 12 08 AF Gain:|ow #Anen: 12 08
Average Power 1009 Gaussian Average Power 100 Gaussian
48.20 dBm ] 48.62 dBm ]
37.69 % at 0dB 10%) 37.75 % at 0dB 10% \
N \
1% : 1% .
| |
10.0 % 367 dB 04% ‘ 10.0 % 368dB 04% \
1.0% 6.26 dB \ 1.0% 6.23 dB ‘ \
0.1% 6.60 dB Y 0.1% 6.61dB Y
001% 671dB 0.1 % a1 001% 6.70d8 0.01 %) N
0.001% 6€.80dB 0.001% 677dB
0.0001 % 6.82dB 0.001 % ! 0.0001 % 6.80dB 0.001 %
Peak 6.82 dB Peak 6.80 dB
55.02 dBm | 55.42 dBm
0.0001 % o X T 0.0001 % o + X T
Info BW 10.000 MHz Info BW 10.000 MHz
s | 4File <CCDF B 10 MHz tap Q_0024 png> saved [a— | s [Ap— |

Figure 8.1-89: CCDF, QPSK, 10 MHz, Port A, High channel

Figure 8.1-90: CCDF, QPSK, 10 MHz, Port B, Low channel
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FCC 27.50(b) and RSS-139, 4.1 Maximum output power at RF antenna connector

Nemko

me— —
[3 0 0 SENSE-INT] ALIGH AUT :I:l5::')*hll[‘-..201.‘ [3 0 0 SENSE-INT] ALIGH AT :I:lﬂ::il}«hll[‘:?m.‘
enter Freq 2.145000000 GHz Center Freq: 2145000000 GHz Radio $td: None enter Freq 2.175000000 GHz Center Freq: 2175000000 GHz Radia $td: None
Trig: Free Run Counts:4.85 M10.0 Mpt Trig: Free Run Counts: 112 k10.0 Mpt
AF Gain:Low #Anen: 12 08 AF Gain:Low #®Aren: 12 08
Average Power 1009 Gaussian Average Power 100 Gaussian
48.67 dBm ~~ 48.51 dBm ~
37.77 % at 0dB 10 %) \ 37.66 % at 0dB 10 %) \
1% l'| 1% .
100%  367dB o1 % | 100%  3.68dB o1 % |
1.0% 6.21dB \ 1.0% 6.23 dB | \
01% 65408 01% 66108
001% 6.58dB 0.01 % a1 001% 6.71d8 0.01 %] N
0.001% 6.60dB 0.001% 6.76dB
0.0001% 6.60 dB 0.001 % ! 0.0001% —dB 0.001 %) )
Peak  6.6248 Peak  6.8248 | -
55.29 dBm 55.33 dBm | |
0.0001 %— - T 0.0001 %— T
Info BW 10.000 MHz Info BW 10.000 MHz
usa | LFile <CCDF A 10 MHz mid @_0022 png> saved Cr— ] usa [Ap— ]
Figure 8.1-91: CCDF, QPSK, 10 MHz, Port B, Mid channel Figure 8.1-92: CCDF, QPSK, 10 MHz, Port B, High channel
[E=2 3 [E=2 3
SENSE-INT] ALIGH AT A1:48:78 AM Ml 10, 3017 [3 0 0 SENSE-INT] ALIGH AT A1A9:43 A il 10, 3017
Center Freq: 2117500000 GHz Radio $td: None enter Freq 2.145000000 GHz Center Freq: 2145000000 GHz Radio $td: None
Trig: Free Run Counts:8.15 MA0.0 Mpt Trig: Free Run Counts:1.44 MA0.0 Mpt
AF Gain:Low #Anen: 12 08 AF Gain:Low #®Aren: 12 08
Average Power 1009 Gaussian Average Power 100 Gaussian
48.43 dBm ~ 48.35 dBm ~
37.58 % at 0dB 10 %) \ 37.60 % at 0dB 10 %) \
1% . 1%
H'| \
10.0 % 368 dB 04 % | 10.0 % 368 dB 04 %
1.0% 6.25 dB \ 1.0% 6.23 dB \
01%  6.68dB 01% 65508
001%  6.86dB 0.01%) 1 N 001% 6.50d8 0.01%] ! |
0.001% 6.98dB l 0.001% 6.61d8 ‘
0.0001% 7.02dB 0.001 % ! 0.0001% 6.63 dB 0.001 %) |
Peak 7.03dB Y Peak 6.63 dB \
55.46 dBm | 54.98 dBm |
0.0001 %— T 0.0001 %— T
Info BW 15,000 MHz Info BW 15,000 MHz
= [rap— ] usa iJFile <CCDF B 15 MMz high ©_0028.png> saved [y ]

Figure 8.1-93: CCDF, QPSK, 15 MHz, Port A, Low channel

Figure 8.1-94: CCDF, QPSK, 15 MHz, Port A, Mid channel
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FCC 27.50(b) and RSS-139, 4.1 Maximum output power at RF antenna connector

Nemko

2wmm-mm«1 =T 2wmm-mm«1 =T
[3 0 0 SENSE-INT] ALIGH AT A1:51203 AM il 10, 2017 [3 0 0 SENSE-INT] ALIGH AT ALAS00 A il 10, 3017
enter Freq 2.172500000 GHz Center Freq: 2172500000 GHz Fadia $td: None Center Freq: 2117500000 GHz Fadia $td: None
Trig: Free Run Counts: 1,91 MA0.0 Mpt Trig: Free Run Counts:1.74 MA0.0 Mpt
AF Gain:Low #Anen: 12 08 AF Gain:Low #®Aren: 12 08
Average Power 1009 Gaussian Average Power 100 Gaussian
48.26 dBm ~— 48.66 dBm [~
37.54 % at 0dB 10% \\ 37.72 % at 0dB 10 %) \
1% 1%
\
| |
100% 36948 or | 100% 36748 or |
1.0%  624dB \ 1.0%  625dB | \
01%  6.67dB 01%  6.67dB |
001% 6.83dB 0.01 % a1 001% 6.83d8 0.01 %] N
0.001% 7.02dB 0.001% 6.91d8
0.0001 % 7.05dB 0.001 %) 0.0001 % 6.93dB 0.001 %)
Peak 7.05dB Peak 6.93 dB
55.31 dBm 55.59 dBm
0.0001 %o - = 0.0001 %o - =
Info BW 15.000 MHz Info BW 15.000 MHz
s [Ap— | s [Ap— |
Figure 8.1-95: CCDF, QPSK, 15 MHz, Port A, High channel Figure 8.1-96: CCDF, QPSK, 15 MHz, Port B, Low channel
2wmm-mm«1 =T 2wmm-mm«1 =T
[3 0 0 SENSE-INT] ALIGH AT ALA9:31 AM Ml 10, 3017 [3 0 0 SENSE-INT] ALIGH AT ALSLIES AM Nl 10, 3017
enter Freq 2.145000000 GHz Center Freq: 2145000000 GHz Radio $td: Hone enter Freq 2.172500000 GHz Center Freq: 2172500000 GHz Radio $td: Hone
Trig: Free Run Counts:4.84 M10.0 Mpt Trig: Free Run Counts:7.91 MA0.0 Mpt
AF Gain:Low #Anen: 12 08 AF Gain:Low #®Aren: 12 08
Average Power 1009 Gaussian Average Power 100 Gaussian
48.66 dBm [~ 48.58 dBm ~—
37.69 % at 0dB 10% \ 37.78 % at 0dB 10 %)
1% 1% )
\\ ||
10.0 % 368 dB 04 % 10.0 % 367 dB 04 % \
10%  6.23dB \ 10%  6.26dB | \
01%  6.56dB 01%  6.67dB \
001% 6.60dB 0.01 % a1 001% 6.85d8 0.01 %] | N
0.001% 6.63dB 0.001% 6.92dB |
0.0001% 6.64dB 0.001 % 0.0001% 6.95dB 0.001 %] | \
Peak 6.64 dB Peak 6.95dB
55.30 dBm 55.53 dBm |
0.0001 %o = 0.0001 %o =
Info BW 15.000 MHz Info BW 15.000 MHz
s [Ap— | s [Ap— |

Figure 8.1-97: CCDF, QPSK, 15 MHz, Port B, Mid channel

Figure 8.1-98: CCDF, QPSK, 15 MHz, Port B, High channel
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Nemko

2wmm-mm«1 =T 2wmm-mm«1 =T
[ 0 0 SENSE-INT] ALIGN AT AL52:30 AM il 10, 2017 [3 0 0 SENSE-INT] ALIGN AT H1:52:46 Ml 10, 2017
enter Freq 2.120000000 GHz w';rmﬁ‘m GCH:unu'ZBS wioom Radia $td: None enter Freq 2.145000000 GHz w';rmﬁ‘m GCH:um_,“ wioom Radia $td: None
F Gain:Low Mn;n: 1208 ) et AF Gain:|ow Mn;n: 1208 . o Het
Average Power 1009 Gaussian Average Power 100 Gaussian
48.44 dBm [~ 48.40 dBm [~
37.74 % at 0dB 10%) \ 37.84 % at 0dB 10% \
1% ) 1% ",
10.0 % 3.69dB 04 % | 10.0 % 3.68dB 04 % |
1% i 1%
1.0% 6.21dB | ‘\ 1.0% 6.22 dB \\
01%  671dB bl 01% 65608
001% 692dB 0.1 % ] i 001% 6.61d8 0.01 %) N
0.001% 7.06dB | \ 0.001% 6.63dB
0.0001 % 7.14dB 0.001 %] ; 0.0001 % 6.64 dB 0.001 %]
Peak 7.15dB Peak 6.66 dB "-.I
55.59 dBm 55.06 dBm
0.0001 %lo—rr + =T 0.0001 %lo—rr =T
Info BW 20.000 MHz Info BW 20.000 MHz
s [Ap— | s [Ap— |
Figure 8.1-99: CCDF, QPSK, 20 MHz, Port A, Low channel Figure 8.1-100: CCDF, QPSK, 20 MHz, Port A, Mid channel
2wmm-mm«1 =T 2wmm-mm«1 =T
[ 0 0 SENSE-INT] ALIGN AT A1:53:43 AM il 10, 3017 [3 0 0 SENSE-INT] ALIGN AT /5 A Jul 10, 2017
enter Freq 2.170000000 GHz w';rmﬁ‘m GCH:unu'?mIlHnﬂ " Fadio Std: None enter Freq 2.120000000 GHz w';rmﬁ‘m GCH:um_*“ wioom Fadio Std: None
F Gain:Low Mn;n: 1208 o et AF Gain:|ow Mn;n: 1208 . o Het
Average Power 1009 Gaussian Average Power 100 Gaussian
48.28 dBm [~ 48.75 dBm ]
37.72 % at 0dB 10%) 37.79 % at 0dB 10% \
1% ) 1% ".
\ '.
10.0 % 3.69dB 04 % | 10.0 % 3.69dB 04 % |
10% 62148 I| \ 10% 62108 ' \
01%  6.70dB | 01%  6.69dB
001% 692dB 0.1 % 1 a1 001% 6.80d8 0.01 %) N
0.001% 7.05dB ] 0.001% 7.02dB
0.0001% 7.16dB 0.001 % ! 0.0001 % 7.08 dB 0.001 %
Peak 7.16 dB Peak 7.09dB "-.I
55.44 dBm 55.84 dBm
0.0001 %lo—rr =T 0.0001 %lo—rr =T
Info BW 20.000 MHz Info BW 20.000 MHz
s [Ap— | s [Ap— |

Figure 8.1-101: CCDF, QPSK, 20 MHz, Port A, High channel

Figure 8.1-102: CCDF, QPSK, 20 MHz, Port B, Low channel
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@:emko

[ Eeysight Spectrum Anshzer - Power St CCDF =T [ Keysight Spectrum Anahyzer - Power S CCDF =T
[ 0 0 SENSE-INT] ALIGH AUT A1:52:59 AM il 10, 3017 [3 0 0 SENSE-INT] ALIGH AT A1:53:78 AM il 10, 3017
enter Freq 2.145000000 GHz Center Freq: 2145000000 GHz Radio $td: Hone enter Freq 2.170000000 GHz Center Freq: 2170000000 GHz Radio $td: Hone
Trig: Free Run Counts:478 k0.0 Mpt Trig: Free Run Counts: 1,98 MA0.0 Mpt
F Gain:Low #Anen: 12 08 AF Gain:|ow #Anen: 12 08
Average Power 1009 Gaussian Average Power 100 Gaussian
48.70 dBm [~ 48.63 dBm ]
37.71 % at 0dB 10%) \\ 37.75 % at 0dB 10% \
1% . 1% -
|
10.0 % 3.69dB 04 % 10.0 % 3.68dB 04 % \
10% 62308 \ 10% 62208 | \
0.1% 6.55 dB W 0.1% 6.70 dB W
001% 659d8 001 % T N 001% 690d8 004 N
0.001% 6.62dB ‘ \ 0.001% 7.03dB
0.0001 % --dB 0.001 %) 0.0001 % 7.12dB 0.001 %)
Peak 6.63 dB Peak 7.12dB
55.33 dBm 55.75 dBm
0.0001 %OdB =0 a8 0.0001 %OdB =0 a8
Info BW 20.000 MHz Info BW 20.000 MHz
usa gsmamus usa gsmamus

Figure 8.1-103: CCDF, QPSK, 20 MHz, Port B, Mid channel

Figure 8.1-104: CCDF, QPSK, 20 MHz, Port B, High channel
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Section 8 Testing data

Test name Clause 27.53 and RSS-139, 4.2 Spurious emissions at RF antenna connector k
Specification FCC Part 27, RS5-139, Issue 3 Nemko

8.2 FCC27.53 and RSS-139, 4.2 Spurious emissions at RF antenna connector

8.2.1 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 log1o 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 log1o p (watts) dB.

8.2.2 Test summary
Test date July 10, 2017 Temperature 22°C
Test engineer Andrey Adelberg Air pressure 1009 mbar
Verdict Pass Relative humidity 33%

8.2.3 Observations, settings and special notes

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

All measurements were performed using an average detector.

Limit line was adjusted for MIMO 2x2 operation by 3 dB (for 2 ports: 10 x Log10(2)): =13 dBm — 3 dB = -16 dBm
RBW 1 MHz, VBW was wider than RBW.
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Test name Clause 27.53 and RSS-139, 4.2 Spurious emissions at RF antenna connector k

Specification FCC Part 27, RSS-139, Issue 3 Nemko
8.2.4 Test data

Figure 8.2-1: Conducted spurious emissions within 30-3200 MHz,

Port A, 5 MHz low channel, QPSK

) [ Keysight Spectrum ashyrer - Swept SA i i i i
Freq Line 2.1800 GHz_ g Type RIS Stop Freq 22.000000000 GHz L g Type: RS :
PO Fast o T1g: FreeRun Awg|Hold:>100/100 G Fes o Trh: FreeRun Avg|Hold; BOH00 i oo
PREAMP IFGainct ow #Anen: 26 98 PREAMP (FGelacon Shnan: 26 88 cet]A NNNN K
Ref Offset 438 dB Ref Offset 438 dB
[ogatsiv_Ref 39.80 dBm [ggateiv_Ref 24.80 dBm
"
198 480
a 42
0, f 152 T 1 R
-032 = v
01 160
s . B e e U PRIV WY WPV P e ot s
R — L o Flrid; T TS Ty 2| v 452
402 57
07 &2
Start 30 MHz Stop 3.200 GHz Start 3.200 GHz Stop 22.000 GHz
#Res BW (CISPR) 1 MHz #VEW 3.0 MHz* Sweep 8.000 ms (1001 pis) #Res BW (CISPR) 1 MHz #VBW 3.0 MHz* Sweep 47.33 ms (1001 pts)
huso e

Figure 8.2-2: Conducted spurious emissions within 3200—-22000 MHz,

Port A, 5 MHz low channel, QPSK

* Avg Type: RMS

(=

Figure 8.2-3: Conducted spurious emissions within 30-3200 MHz,

Port A, 5 MHz mid channel, QPSK

verage/Hold Number 1 R ) Y FEEREX verage/Hold Number 1 Trig: Free R AvglHald: 111 oo
: : : . - : Froe Run = .
PREAMP o ) aatten: 78 68 cerlA NNNN N FREAMP TG Fast () e 2698 e ces|a NN N
Ref Offset 433 dB Ref Offset 438 dB
{ogaiv_ Ref 39.80 dBm | {ogaiv _Ref 24.80 dBm
[l ..

128 I 250

8 £3

am 52 1 1 PR
-032 52

11 1800
a2 PO i L il o Ay,
I
202 — £ 4 s 452
T T o )

402 52

02 &2

Start 30 MHz Stop 3.200 GHz Start 3.200 GHz Stop 22.000 GHz
#Res BW (CISPR) 1 MHz #VEW 3.0 MHz* Sweep 8.000 ms (1001 pts) #Res BW (CISPR) 1 MHz #VEBW 3.0 MHz* Sweep 47.33 ms (1001 pts)

usa amamis

Figure 8.2-4: Conducted spurious emissions within 3200-22000 MHz,

Port A, 5 MHz mid channel, QPSK
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Specification FCC Part 27, RSS-139, Issue 3

Figure 8.2-5: Conducted spurious emissions within 30-3200 MHz,
Port A, 5 MHz high channel, QPSK

[Average/Hold Humber 1 Avg Type: BMS
PG fam o Trig FreeRun Awg|Hold:> 11
PREANP IFGain:Low sAren: 26 08 o
Reef Offset 438 B Feef Offset 438 0B Mkr1 21.718 0 GHz
{0 gara Rel 39.80 dBm Jogaian Rel 24.80 dBm -30.150 dBm
T TITETE
1
198 480
.
Riki] 1532 L3 400 e
0z 2 i
- B |
2 . o] st e ] n B
R — preem W T -..-....l..-...MJ . 4 S 452
-407 57
502 &2
Start 30 MHz Stop 3.200 GHz Start 3.200 GHz 22.000 GHz
#Res BW (CISPR) 1 MHz #VBW 3.0 MHz* Sweep 8.000 ms (1001 pts) #Res BW (CISPR) 1 MHz #VBW 3.0 MHz* Sweep 47.33 ms (1001 pts)
usa LiStte Register 2 saved psmans

Figure 8.2-6: Conducted spurious emissions within 3200-22000 MHz,

Port A, 5 MHz high channel, QPSK

Figure 8.2-7: Conducted spurious emissions within 30-3200 MHz,
Port B, 5 MHz low channel, QPSK

s

(=
5 0 AIGH MO | - of | I [ senseInT] [ wichamo | £3:02:24 PHJul LD, 2017
Freq Line 2.1800 GHz Avg Type: RMS Stop Fre 0000000 GHz Avg Type: RMS Eizaase
PO Fast o 17 FreeRun Avg|Hold:>100/100 TFast 0 TR FresRun Awg|Hold: 22100 TP M W
PREAMP IFGaincLow #Anen: 26 48 PREAMP IFGainl o Shmen: 26 68 cer|A NNNN N
Ref Offset 438 dB Ref Offset 438 dB
10 dBigiv - Ref 39.80 dBm il_l‘l,fmlv Refl 24.80 dBm
Log s LT TR0 O
=8 "
480
950 e
ok 152 ! ! sutanon e
02 52
o1 .45.00 e
11 o g et i b
;02 52 e el s s et
o] A
02 . Lol o 452
——r " » rervTra st
-407 52
02 &2
Start 30 MHz Stop 3.200 GHz Start 3.200 GHz Stop 22.000 GHz
[#Res BW (CISPR) 1 MHz #VEW 3.0 MHz" Sweep 82.000 ms (1001 pts) #Res BW (CISPR) 1 MHz #VEW 2.0 MHz* Sweep 47.33 ms (1001 pts)
Gpsmms

Figure 8.2-8: Conducted spurious emissions within 3200-22000 MHz,

Port B, 5 MHz low channel, QPSK
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Avg Type: RMS

Clause 27.53 and RSS-139, 4.2 Spurious emissions at RF antenna connector Ne ko

Avg Type: RMS

Figure 8.2-9: Conducted spurious emissions within 30-3200 MHz,
Port B, 5 MHz mid channel, QPSK

veragelHold Humber 1 Trig: Free Run HovglHold:>11 v Trig: Fres R AvglHold: 16100 v
: : : : : Froe Run : v
PREAMP o ) aatten: 78 68 cerlA NNNN N FREAMP TG Fast () e 2698 e ces|a NN N
Ref Offset 438 dB Ref Offset 438 dB
Mﬂlv Refl 39.80 dBm Mﬂlv Refl 24.80 dBm
1 ..
138 “ . 4@
8 £
am 152 : : PR
1032 %2
21 1600
. . N i o e B -
a7 52
52 852
Start 30 MHz Stop 3.200 GHz Start 3.200 GHz Stop 22.000 GHz
#Res BW (CISPR) 1 MHz #VEW 2.0 MHz* Sweep 8.000 ms (1001 pts) #Res BW (CISPR) 1 MHz #VBW 3.0 MHz* Sweep 47.33 ms (1001 pts)
- Fr—

(=

Figure 8.2-10: Conducted spurious emissions within 3200-22000 MHz,
Port B, 5 MHz mid channel, QPSK

* Avg Type: RMS

Figure 8.2-11: Conducted spurious emissions within 30-3200 MHz,
Port B, 5 MHz high channel, QPSK

[ [ ALIGH ST | 3:06:41 PHJul 10, 2017 [ | | [ SENSEINT]
verage/Hold Number 1 Aivg Type: RMS ; arker 1 20.721 0000 GHz
NG Fast o0 Trig: FreeRun Hovg|Hold:>111 NG Fast o0 Trig: FreeRun Hovg|Hold:>111 TP v
PREAMP IFGaincLow #Anen: 26 48 PREAMP st o Shmen: 26 68 cer|A NNNN N
Ref Offset 438 dB Ref Offset 438 dB Mkr1 20.721 6 GHz
10d8idv  Ref 39.80 dBm {ggaiaiv_Ref 24.80 dBm -30.546 dBm
Log - TR
X8 1
480
am i .
Qi 152 1 1 11 3000 e
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Figure 8.2-12: Conducted spurious emissions within 3200-22000 MHz,
Port B, 5 MHz high channel, QPSK
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Section 8 Testing data
Test name
Specification FCC Part 27, RSS-139, Issue 3

Clause 27.53 and RSS-139, 4.2 Spurious emissions at RF antenna connector Ne ko

Figure 8.2-13: Conducted spurious emissions within 30-3200 MHz,
Port A, 10 MHz low channel, QPSK
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Figure 8.2-14: Conducted spurious emissions within 3200-22000 MHz,
Port A, 10 MHz low channel, QPSK

* Avg Type: RMS

Figure 8.2-15: Conducted spurious emissions within 30-3200 MHz,
Port A, 10 MHz mid channel, QPSK
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Figure 8.2-16: Conducted spurious emissions within 3200-22000 MHz,
Port A, 10 MHz mid channel, QPSK

Report reference ID: 334171-1TRFWL-R1

Page 54 of 103



Section 8
Test name
Specification

Testing data
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FCC Part 27, RSS-139, Issue 3
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Figure 8.2-17: Conducted spurious emissions within 30-3200 MHz,
Port A, 10 MHz high channel, QPSK

Figure 8.2-18: Conducted spurious emissions within 3200-22000 MHz,
Port A, 10 MHz high channel, QPSK

Figure 8.2-19: Conducted spurious emissions within 30-3200 MHz,
Port B, 10 MHz low channel, QPSK
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Figure 8.2-20: Conducted spurious emissions within 3200-22000 MHz,
Port B, 10 MHz low channel, QPSK
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Clause 27.53 and RSS-139, 4.2 Spurious emissions at RF antenna connector

FCC Part 27, RSS-139, Issue 3
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* Avg Type: RMS

* Avg Type: RMS

Figure 8.2-21: Conducted spurious emissions within 30-3200 MHz,

Port B, 10 MHz mid channel, QPSK

* Avg Type: RMS
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Figure 8.2-22: Conducted spurious emissions within 3200-22000 MHz,

Port B, 10 MHz mid channel, QPSK
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Figure 8.2-23: Conducted spurious emissions within 30-3200 MHz,

Port B, 10 MHz high channel, QPSK
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Figure 8.2-24: Conducted spurious emissions within 3200-22000 MHz,

Port B, 10 MHz high channel, QPSK
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Clause 27.53 and RSS-139, 4.2 Spurious emissions at RF antenna connector

FCC Part 27, RSS-139, Issue 3

Figure 8.2-25: Conducted spurious emissions within 30-3200 MHz,

Port A, 15 MHz low channel, QPSK
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Figure 8.2-26: Conducted spurious emissions within 3200-22000 MHz,

Port A, 15 MHz low channel, QPSK

Figure 8.2-27: Conducted spurious emissions within 30-3200 MHz,

Port A, 15 MHz mid channel, QPSK
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Figure 8.2-28: Conducted spurious emissions within 3200-22000 MHz,

Port A, 15 MHz mid channel, QPSK
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Test name

Specification

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

Figure 8.2-29: Conducted spurious emissions within 30-3200 MHz,
Port A, 15 MHz high channel, QPSK
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Figure 8.2-30: Conducted spurious emissions within 3200-22000 MHz,
Port A, 15 MHz high channel, QPSK

Figure 8.2-31: Conducted spurious emissions within 30-3200 MHz,
Port B, 15 MHz low channel, QPSK
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Figure 8.2-32: Conducted spurious emissions within 3200-22000 MHz,
Port B, 15 MHz low channel, QPSK
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Clause 27.53 and RSS-139, 4.2 Spurious emissions at RF antenna connector

FCC Part 27, RSS-139, Issue 3
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* Avg Type: RMS

Figure 8.2-33: Conducted spurious emissions within 30-3200 MHz,

Port B, 15 MHz mid channel, QPSK
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Figure 8.2-34: Conducted spurious emissions within 3200-22000 MHz,

Port B, 15 MHz mid channel, QPSK

Figure 8.2-35: Conducted spurious emissions within 30-3200 MHz,

Port B, 15 MHz high channel, QPSK
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Figure 8.2-36: Conducted spurious emissions within 3200-22000 MHz,

Port B, 15 MHz high channel, QPSK
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Clause 27.53 and RSS-139, 4.2 Spurious emissions at RF antenna connector

=] W!._nm-_uw

= e i R

* Avg Type: RMS

Figure 8.2-37: Conducted spurious emissions within 30-3200 MHz,

Port A, 20 MHz low channel, QPSK
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Figure 8.2-38: Conducted spurious emissions within 3200-22000 MHz,

Port A, 20 MHz low channel, QPSK

* Avg Type: RMS
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Figure 8.2-39: Conducted spurious emissions within 30-3200 MHz,

Port A, 20 MHz mid channel, QPSK
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Figure 8.2-40: Conducted spurious emissions within 3200-22000 MHz,

Port A, 20 MHz mid channel, QPSK
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* Avg Type: RMS
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Figure 8.2-41: Conducted spurious emissions within 30-3200 MHz,

Port A, 20 MHz high channel, QPSK
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Figure 8.2-42: Conducted spurious emissions within 3200-22000 MHz,

Port A, 20 MHz high channel, QPSK
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Figure 8.2-43: Conducted spurious emissions within 30-3200 MHz,
Port B, 20 MHz low channel, QPSK

Figure 8.2-44: Conducted spurious emissions within 3200-22000 MHz,
Port B, 20 MHz low channel, QPSK
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* Avg Type: RMS

* Avg Type: RMS

Figure 8.2-45: Conducted spurious emissions within 30-3200 MHz,

Port B, 20 MHz mid channel, QPSK

* Avg Type: RMS
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Figure 8.2-46: Conducted spurious emissions within 3200-22000 MHz,

Port B, 20 MHz mid channel, QPSK
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Figure 8.2-47: Conducted spurious emissions within 30-3200 MHz,

Port B, 20 MHz high channel, QPSK
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Figure 8.2-48: Conducted spurious emissions within 3200-22000 MHz,

Report reference ID: 334171-1TRFWL-R1

Port B, 20 MHz high channel, QPSK
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