Section 8: Testing data

8.6.12 Test data (conducted spurious emissions — 5G NR 20 MHz)
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Figure 8.6-163: Conducted Spurious Emissions, Low CH 2120 MHz, 20 MHz,
QPSK, Frequency range: 0.009 — 3500 MHz.

Figure 8.6-164: Conducted Spurious Emissions, Low CH 2120 MHz, 20 MHz,
QPSK, Frequency range: 3.5 -12.0 GHz.
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Figure 8.6-165: Conducted Spurious Emissions, Low CH 2120 MHz, 20 MHz,
QPSK, Low band edge.

Figure 8.6-166: Conducted Spurious Emissions, Low CH 2120 MHz, 20 MHz,
QPSK, Frequency range: 12.0 - 22.0 GHz.
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Figure 8.6-167: Conducted Spurious Emissions, Mid CH 2155 MHz, 20 MHz,
QPSK, Frequency range: 0.009 -3500 MHz.

Figure 8.6-168: Conducted Spurious Emissions, Mid CH 2155 MHz, 20 MHz,
QPSK, Frequency range: 3.5-12.0 GHz.
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Figure 8.6-169: Conducted Spurious Emissions, Mid CH 2155 MHz, 20 MHz,
QPSK, Frequency range: 12.0 — 22.0 GHz.
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Figure 8.6-170: Conducted Spurious Emissions, High CH 2190 MHz, 20 MHz,
QPSK, Frequency range: 0.009 — 3500 MHz.
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Figure 8.6-171: Conducted Spurious Emissions, High CH 2190 MHz, 20 MHz,
QPSK, Frequency range: 3.5 -12.0 GHz.

- [ |

x| a

Ready jnassin| &
Figure 8.6-172: Conducted Spurious Emissions, High CH 2190 MHz, 20 MHz,
QPSK, High band edge.
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Figure 8.6-173: Conducted Spurious Emissions, High CH 2190 MHz, 20 MHz,
QPSK, Frequency range: 12.0 -22.0 GHz

Figure 8.6-174: Conducted Spurious Emissions, Low CH 2120 MHz, 20 MHz,
16QAM, Frequency range: 0.009 — 3500 MHz.
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Figure 8.6-175: Conducted Spurious Emissions, Low CH 2120 MHz, 20 MHz,
16QAM, Frequency range: 3.5 —12.0 GHz.

Figure 8.6-176: Conducted Spurious Emissions, Low CH 2120 MHz, 20 MHz,
16QAM, Low band edge.
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Figure 8.6-177: Conducted Spurious Emissions, Low CH 2120 MHz, 20 MHz,
16QAM, Frequency range: 12.0 -22.0 GHz

Figure 8.6-178: Conducted Spurious Emissions, Mid CH 2155 MHz, 20 MHz,
16QAM, Frequency range: 0.009 -3500 MHz
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Figure 8.6-179: Conducted Spurious Emissions, Mid CH 2155 MHz, 20 MHz,
16QAM, Frequency range: 3.5 -12.0 GHz.

Figure 8.6-180: Conducted Spurious Emissions, Mid CH 2155 MHz, 20 MHz,
16QAM, Frequency range: 12.0 — 22.0 GHz.
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Figure 8.6-181: Conducted Spurious Emissions, High CH 2190 MHz, 20 MHz,
16QAM, Frequency range: 0.009 -3500 MHz.

Figure 8.6-182: Conducted Spurious Emissions, High CH 2190 MHz, 20 MHz,
16QAM, Frequency range: 3.5 —12.0 GHz
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Figure 8.6-183: Conducted Spurious Emissions, High CH 2190 MHz, 20 MHz,
16QAM, High band edge

Figure 8.6-184: Conducted Spurious Emissions, High CH 2190 MHz, 20 MHz,
16QAM, Frequency range: 12.0 -22.0 GHz.
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Figure 8.6-185: Conducted Spurious Emissions, Low CH 2120 MHz, 20 MHz,
64QAM, Frequency range: 0.009 -3500 MH:z.

Figure 8.6-186: Conducted Spurious Emissions, Low CH 2120 MHz, 20 MHz,
64QAM, Frequency range: 3.5 —12.0 GHz.
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Figure 8.6-187: Conducted Spurious Emissions, Low CH 2120 MHz, 20 MHz,
64QAM, Low band edge

Figure 8.6-188: Conducted Spurious Emissions, Low CH 2120 MHz, 20 MHz,
64QAM, Frequency range: 12.0 —22.0 GHz.
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Figure 8.6-189: Conducted Spurious Emissions, Mid CH 2155 MHz, 20 MHz,
64QAM, Frequency range: 0.009 -3500 MHz

Figure 8.6-190: Conducted Spurious Emissions, Mid CH 2155 MHz, 20 MHz,
64QAM, Frequency range: 3.5 -12.0 GHz.
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Figure 8.6-191: Conducted Spurious Emissions, Mid CH 2155 MHz, 20 MHz,
64QAM, Frequency range: 12.0 —22.0 GHz.

Figure 8.6-192: Conducted Spurious Emissions, High CH 2190 MHz, 20 MHz,
64QAM, Frequency range: 0.009 — 3500 MHz.
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Figure 8.6-193: Conducted Spurious Emissions, High CH 2190 MHz, 20 MHz, Figure 8.6-194: Conducted Spurious Emissions, High CH 2190 MHz, 20 MHz,
64QAM, Frequency range: 3.5 —12.0 GHz. 64QAM, High band edge.
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Figure 8.6-195: Conducted Spurious Emissions, High CH 2190 MHz, 20 MHz, Figure 8.6-196: Conducted Spurious Emissions, Low CH 2120 MHz, 20 MHz,
64QAM, Frequency range: 12.0 -22.0 GHz 256QAM, Frequency range: 0.009 -3500 MHz.
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Figure 8.6-197: Conducted Spurious Emissions, Low CH 2120 MHz, 20 MHz, Figure 8.6-198: Conducted Spurious Emissions, Low CH 2120 MHz, 20 MHz,
256QAM, Frequency range: 3.5 —12.0 GHz. 256QAM, Low band edge.
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Figure 8.6-199: Conducted Spurious Emissions, Low CH 2120 MHz, 20 MHz,
256QAM, Frequency range: 12.0 — 22.0 GHz.

Figure 8.6-200: Conducted Spurious Emissions, Mid CH 2155 MHz, 20 MHz,
256QAM, Frequency range: 0.009 — 3500 MHz.
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Figure 8.6-201: Conducted Spurious Emissions, Mid CH 2155 MHz, 20 MHz,
256QAM, Frequency range: 3.5 —12.0 GHz.

Figure 8.6-202: Conducted Spurious Emissions, Mid CH 2155 MHz, 20 MHz,
256QAM, Frequency range: 12.0 -22.0 GHz.
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Figure 8.6-203: Conducted Spurious Emissions, High CH 2190 MHz, 20 MHz,
256QAM, Frequency range: 0.009 -3500 MH:z.

Figure 8.6-204: Conducted Spurious Emissions, High CH 2190 MHz, 20 MHz,
256QAM, Frequency range: 3.5 —12.0 GHz
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Figure 8.6-205: Conducted Spurious Emissions, High CH 2190 MHz, 20 MHz,

Figure 8.6-206: Conducted Spurious Emissions, High CH 2190 MHz, 20 MHz,

256QAM, High band edge. 256QAM, Frequency range: 12.0 —22.0 GHz.
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Figure 8.6-207: Conducted Spurious Emissions, Low CH 2120 MHz, 20 MHz,
1024QAM, Frequency range: 0.009 -3500 MH:z.

Figure 8.6-208: Conducted Spurious Emissions, Low CH 2120 MHz, 20 MHz,
1024QAM, Frequency range: 3.5 -12.0 GHz.
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Figure 8.6-209: Conducted Spurious Emissions, Low CH 2120 MHz, 20 MHz,
1024QAM, Low band edge.

Figure 8.6-210: Conducted Spurious Emissions, Low CH 2120 MHz, 20 MHz,
1024QAM, Frequency range: 12.0 — 22.0 GHz.
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Section 8: Testing data
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Figure 8.6-211: Conducted Spurious Emissions, Mid CH 2155 MHz, 20 MHz,
1024QAM, Frequency range: 0.009 — 3500 MHz.

Figure 8.6-212: Conducted Spurious Emissions, Mid CH 2155 MHz, 20 MHz,
1024QAM, Frequency range: 3.5 —12.0 GHz.
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Figure 8.6-213: Conducted Spurious Emissions, Mid CH 2155 MHz, 20 MHz,
1024QAM, Frequency range: 12.0 -22.0 GHz.

Figure 8.6-214: Conducted Spurious Emissions, High CH 2190 MHz, 20 MHz,
1024QAM, Frequency range: 0.009 -3500 MHz.
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Figure 8.6-215: Conducted Spurious Emissions, High CH 2190 MHz, 20 MHz,
1024QAM, Frequency range: 3.5 -12.0 GHz.

Figure 8.6-216: Conducted Spurious Emissions, High CH 2190 MHz, 20 MHz,
1024QAM, High band edge.
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Section 8: Testing data
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Figure 8.6-217: Conducted Spurious Emissions High CH 2190 MHz, 20 MHz,
1024QAM, Frequency range: 12.0 -22.0 GHz.

8.6.13 Test data (conducted spurious emissions —5G NR 25 MHz)
a [ | [ x| a | x| a
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Figure 8.6-218: Conducted Spurious Emissions, Low CH 2122.5 MHz, 25 MHz,
QPSK, Frequency range: 0.009 — 3500 MHz.

Figure 8.6-219: Conducted Spurious Emissions, Low CH 2122.5 MHz, 25 MHz,
QPSK, Frequency range: 3.5 -12.0 GHz.
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Figure 8.6-220: Conducted Spurious Emissions, Low CH 2122.5 MHz, 25 MHz,
QPSK, Low band edge.

Figure 8.6-221: Conducted Spurious Emissions, Low CH 2122.5 MHz, 25 MHz,
QPSK, Frequency range: 12.0 — 22.0 GHz.
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Section 8: Testing data
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Figure 8.6-222: Conducted Spurious Emissions, Mid CH 2155 MHz, 25 MHz,
QPSK, Frequency range: 0.009 -3500 MHz.
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Figure 8.6-223: Conducted Spurious Emissions, Mid CH 2155 MHz, 25 MHz,
QPSK, Frequency range: 3.5 -12.0 GHz.
a a

Ref Level 50.00 dBm  Offset 2639 d8 & RBW 1 MHz sal

nut Ba8 SWT  oms = VEW 3Miiz Mede AutoSweep Count 100/100 ot AR SWT Agime = VBW 3wz Mode AuloSwees Count 100/100
10 e T TOF “HemcowTT
1 Frequeng Swseo [1Frequengysweep o]
M) -35.05 dBm) W] 3498 dem)
asz06n 218519 Gk
>
10 dBimr
0 10
10 0
H1-13.000 dBon-
a0 10 dei
113,000 dbm
0 - 20 H
Fan i R W W
i l\ggeer e =
50, -40.
170Gl 5001 pis 0 GH F 1.7500045 GHr 3001 prs 350.0 MHx/ Span 3439991 Gz

Span 10.0 GHz
Raady [ s

Figure 8.6-224: Conducted Spurious Emissions, Mid CH 2155 MHz, 25 MHz,
QPSK, Frequency range: 12.0 — 22.0 GHz.
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Figure 8.6-225: Conducted Spurious Emissions, High CH 2187.5 MHz, 25 MHz,
QPSK, Frequency range: 0.009 — 3500 MHz.
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Figure 8.6-226: Conducted Spurious Emissions, High CH 2187.5 MHz, 25 MHz,
QPSK, Frequency range: 3.5 -12.0 GHz.

Figure 8.6-227: Conducted Spurious Emissions, High CH 2187.5 MHz, 25 MHz,
QPSK, High band edge.
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Section 8: Testing data
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Figure 8.6-228: Conducted Spurious Emissions, High CH 2187.5 MHz, 25 MHz,
QPSK, Frequency range: 12.0 -22.0 GHz
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Figure 8.6-229: Conducted Spurious Emissions, Low CH 2122.5 MHz, 25 MHz,
16QAM, Frequency range: 0.009 — 3500 MHz.
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Figure 8.6-230: Conducted Spurious Emissions, Low CH 2122.5 MHz, 25 MHz,
16QAM, Frequency range: 3.5 —12.0 GHz.

Figure 8.6-231: Conducted Spurious Emissions, Low CH 2122.5 MHz, 25 MHz,
16QAM, Low band edge.
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Figure 8.6-232: Conducted Spurious Emissions, Low CH 2122.5 MHz, 25 MHz,
16QAM, Frequency range: 12.0 -22.0 GHz

Figure 8.6-233: Conducted Spurious Emissions, Mid CH 2155 MHz, 25 MHz,
16QAM, Frequency range: 0.009 -3500 MHz
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Section 8: Testing data

a a

Ref Level 20.00 dBm  Offset 36,29 dB = REW 1 MHz SGL

@emko
[ x|

RefLevel 40.00 dBm  Offset 2639 d8 & RBW 1 MHz sal

A a8 SWE Zsms = VEW IMHz  Mede AutoSweep Count 100/100 A [aw SWT 30ms = VW IMH Mode AutoSween Count 100/100
TOF “NemkoWTT TDF “NemkowTT
1 Frequency Sweep. [
M) -31.00 dBm W[1] 3551 dBm
5461320 Gz 115220 6z
10 dBin
0 0
10 20
113,000 B H1 13000 dbm
0 20 dbr
a0 + 30
e
U - R
R — I R
50 50
CF7.75 GHr 3001 prs 50,0 Mhe/ Span 8.5 GAx CF17.0GH: 5001 pts 5 G/

Geary &

Span 10.0 GHz
Ready m g

Figure 8.6-234: Conducted Spurious Emissions, Mid CH 2155 MHz, 25 MHz,
16QAM, Frequency range: 3.5 -12.0 GHz.

Figure 8.6-235: Conducted Spurious Emissions, Mid CH 2155 MHz, 25 MHz,
16QAM, Frequency range: 12.0 — 22.0 GHz.
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Figure 8.6-236: Conducted Spurious Emissions, High CH 2187.5 MHz, 25 MHz,
16QAM, Frequency range: 0.009 -3500 MH:z.

Figure 8.6-237: Conducted Spurious Emissions, High CH 2187.5 MHz, 25 MHz,
16QAM, Frequency range: 3.5 —12.0 GHz
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Figure 8.6-238: Conducted Spurious Emissions, High CH 2187.5 MHz, 25 MHz,
16QAM, High band edge

Figure 8.6-239: Conducted Spurious Emissions, High CH 2187.5 MHz, 25 MHz,
16QAM, Frequency range: 12.0 -22.0 GHz.
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Section 8: Testing data
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Figure 8.6-240: Conducted Spurious Emissions, Low CH 2122.5 MHz, 25 MHz,
64QAM, Frequency range: 0.009 -3500 MHz.

Figure 8.6-241: Conducted Spurious Emissions, Low CH 2122.5 MHz, 25 MHz,
64QAM, Frequency range: 3.5 —12.0 GHz.
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Figure 8.6-242: Conducted Spurious Emissions, Low CH 2122.5 MHz, 25 MHz,
64QAM, Low band edge

Figure 8.6-243: Conducted Spurious Emissions, Low CH 2122.5 MHz, 25 MHz,
64QAM, Frequency range: 12.0 —22.0 GHz.
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Figure 8.6-244: Conducted Spurious Emissions, Mid CH 2155 MHz, 25 MHz,
64QAM, Frequency range: 0.009 -3500 MHz

Figure 8.6-245: Conducted Spurious Emissions, Mid CH 2155 MHz, 25 MHz,
64QAM, Frequency range: 3.5 -12.0 GHz.
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Section 8: Testing data
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Figure 8.6-246: Conducted Spurious Emissions, Mid CH 2155 MHz, 25 MHz,
64QAM, Frequency range: 12.0 —22.0 GHz.

Figure 8.6-247: Conducted Spurious Emissions, High CH 2187.5 MHz, 25 MHz,
64QAM, Frequency range: 0.009 — 3500 MHz.

- a > ] a a

Ref Level 20.00 dBm  Offset 36,29 dB = REW 1 MHz SGL
At 508 SWT 255ms = VBW 3MHz  Mode AutaSwesp Count 100/100
TDF "NemkoWTT"

[ x] a

Ref Level 50.00 dBm  Offset 26.39.d8 & RBW 50 kHz sal
At 3508 SWT  a0ime = VBW 200kHz  Mode Auto Sweep Count 100/100
TDF “NemkoWTT

1 Frequency Sweep

1 Frequency Sweep.

M) -30.39 dBm) W]
s5801306H
40 dBar
10 dBemr Lt v G TR e 7
10 dn
[]
0 dBn
-10.
H1-13.000 dBon- -10 dBn
-20 20
/
20 : 2 | |
" I T L i
I— el
|E— o]
o |
wi
50 CF 2.178 GHz 4001 pts .6 MHz/ Span 46.0 MHz
2 Marker Table
CF 7.75 GHz 9001 pts 850.0 MHz/ Span 8.5 GHz M1 1 2.2005 GHz -33.09 dBm Band Power/1.0 MHz -21.03 dBm

Geary &

o N

Figure 8.6-248: Conducted Spurious Emissions, High CH 2187.5 MHz, 25 MHz,
64QAM, Frequency range: 3.5 —12.0 GHz.

Figure 8.6-249: Conducted Spurious Emissions, High CH 2187.5 MHz, 25 MHz,
64QAM, High band edge.
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Figure 8.6-250: Conducted Spurious Emissions, High CH 2187.5 MHz, 25 MHz,
64QAM, Frequency range: 12.0 -22.0 GHz

Figure 8.6-251: Conducted Spurious Emissions, Low CH 2122.5 MHz, 25 MHz,
256QAM, Frequency range: 0.009 -3500 MHz.
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Section 8: Testing data
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Figure 8.6-252: Conducted Spurious Emissions, Low CH 2122.5 MHz, 25 MHz,
256QAM, Frequency range: 3.5 —12.0 GHz.

Figure 8.6-253: Conducted Spurious Emissions, Low CH 2122.5 MHz, 25 MHz,
256QAM, Low band edge.
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Figure 8.6-254: Conducted Spurious Emissions, Low CH 2122.5 MHz, 25 MHz,
256QAM, Frequency range: 12.0 — 22.0 GHz.

Figure 8.6-255: Conducted Spurious Emissions, Mid CH 2155 MHz, 25 MHz,
256QAM, Frequency range: 0.009 — 3500 MHz.
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Figure 8.6-256: Conducted Spurious Emissions, Mid CH 2155 MHz, 25 MHz,
256QAM, Frequency range: 3.5 —12.0 GHz.

Figure 8.6-257: Conducted Spurious Emissions, Mid CH 2155 MHz, 25 MHz,
256QAM, Frequency range: 12.0 -22.0 GHz.
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Section 8: Testing data
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Figure 8.6-258: Conducted Spurious Emissions, High CH 2187.5 MHz, 25 MHz,
256QAM, Frequency range: 0.009 -3500 MHz.

Figure 8.6-259: Conducted Spurious Emissions, High CH 2187.5 MHz, 25 MHz,
256QAM, Frequency range: 3.5 —12.0 GHz
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Figure 8.6-260: Conducted Spurious Emissions, High CH 2187.5 MHz, 25 MHz,
256QAM, High band edge.

Figure 8.6-261: Conducted Spurious Emissions, High CH 2187.5 MHz, 25 MHz,
256QAM, Frequency range: 12.0 — 22.0 GHz.
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Figure 8.6-262: Conducted Spurious Emissions, Low CH 2122.5 MHz, 25 MHz,
1024QAM, Frequency range: 0.009 -3500 MHz.

Figure 8.6-263: Conducted Spurious Emissions, Low CH 2122.5 MHz, 25 MHz,
1024QAM, Frequency range: 3.5 -12.0 GHz.

Report reference ID: REP111155-1R2TRFWL

Page 130 of 198



	Table of contents
	Section 1. Report summary
	1.1 Test specifications
	1.2 Exclusions
	1.3 Statement of compliance
	1.4 Test report revision history

	Section 2. Summary of test results
	2.1 Sample information
	2.2 Testing period
	2.3 FCC Part 27 test results

	Section 3. Equipment under test (EUT) details
	3.1 Sample information
	3.2 Applicant and manufacturer
	3.3 EUT information
	3.4 EUT exercise details
	3.5 EUT setup details

	Section 4. Engineering considerations
	4.1 Modifications incorporated in the EUT
	4.2 Technical judgment
	4.3 Deviations from laboratory tests procedures

	Section 5. Test conditions
	5.1 Atmospheric conditions
	5.2 Power supply range

	Section 6. Measurement uncertainty
	6.1 Uncertainty of measurement

	Section 7. Test equipment
	7.1 Test equipment list

	Section 8. Testing data
	8.1 FCC §2.1033(c)(4) Modulation type
	8.1.1 Definitions and limits
	8.1.2 Test summary
	8.1.3 Observations, settings and special notes
	8.1.4 Setup details
	8.1.5 Test data

	8.2 FCC §2.1049(h) 99% Occupied Bandwidth and frequency ranges
	8.2.1 Definitions and limits
	8.2.2 Test summary
	8.2.3 Observations, settings and special notes
	8.2.4 Test data – LTE operation
	8.2.5 Test data – 5G NR operation

	8.3 FCC §27.53 (h)(3) 26 dB Occupied Bandwidth
	8.3.1 Definitions and limits
	8.3.2 Test summary
	8.3.3 Observations, settings and special notes
	8.3.3 Test data – LTE operation
	8.3.4 Test data – 5G NR operation

	8.4 FCC 27.50(j)(2) Output power
	8.4.1 Definitions and limits
	8.4.2 Test summary
	8.4.3 Observations, settings and special notes
	8.4.4 Test data – LTE operation
	8.4.5 Test data – LTE multi-carrier operation
	8.4.6 Test data – 5G NR operation
	8.4.7 Test data – 5G NR multi-carrier operation
	8.4.8 Test data – LTE + 5GNR multi-RAT capability

	8.5 FCC 27.50(B) Peak to Average Power Ratio
	8.5.1 Definitions and limits
	8.5.2 Test summary
	8.5.3 Observations, settings and special notes
	8.5.4 Test data – LTE operation
	8.5.5 Test data – 5G NR operation

	8.6 FCC 27.53(l)(1) Emission Limits
	8.6.1 Definitions and limits
	8.6.2 Test summary
	8.6.3 Observations, settings and special notes
	8.6.4 Test data (conducted spurious emissions – LTE 5 MHz)
	8.6.5 Test data (conducted spurious emissions – LTE 10 MHz)
	8.6.6 Test data (conducted spurious emissions – LTE 15 MHz)
	8.6.7 Test data (conducted spurious emissions – LTE 20 MHz)
	8.6.8 Test data (conducted spurious emissions – LTE multi-carrier operation)
	8.6.9 Test data (conducted spurious emissions – 5G NR 5 MHz)
	8.6.10 Test data (conducted spurious emissions – 5G NR 10 MHz)
	8.6.11 Test data (conducted spurious emissions – 5G NR 15 MHz)
	8.6.12 Test data (conducted spurious emissions – 5G NR 20 MHz)
	8.6.13 Test data (conducted spurious emissions – 5G NR 25 MHz)
	8.6.14 Test data (conducted spurious emissions – 5G NR 30 MHz)
	8.6.15 Test data (conducted spurious emissions – 5G NR 35 MHz)
	8.6.16 Test data (conducted spurious emissions – 5G NR 40 MHz)
	8.6.17 Test data (conducted spurious emissions – 5G NR 45 MHz)
	8.6.18 Test data (conducted spurious emissions – 5G NR multi-carrier operation)
	8.6.19 Test data (conducted spurious emissions – 5G NR + LTE multi-RAT operation)
	8.6.20 Test data (radiated spurious emissions)

	8.7 FCC 27.54 Frequency stability
	8.7.1 Definitions and limits
	8.7.2 Test summary
	8.7.3 Observations, settings and special notes
	8.7.4 Test Data



