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Figure 8.6-271: Conducted Spurious Emissions, High CH 1982.5 MHz, 25 MHz,
1024QAM, Frequency range: 3.5 -12.0 GHz.
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Figure 8.6-273: Conducted Spurious Emissions High CH 1982.5 MHz, 25 MHz,

1024QAM, Frequency range: 12.0 -22.0 GHz.
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Figure 8.6-274: Conducted Spurious Emissions, Low CH 1945 MHz, 30 MHz,

QPSK, Frequency range: 0.009 — 3500 MHz.
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Figure 8.6-272: Conducted Spurious Emissions, High CH 1982.5 MHz, 25 MHz,
1024QAM, High band edge.
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Figure 8.6-275: Conducted Spurious Emissions, Low CH 1945 MHz, 30 MHz,
QPSK, Frequency range: 3.5 -12.0 GHz.
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Figure 8.6-277: Conducted Spurious Emissions, Low CH 1945 MHz, 30 MHz,
QPSK, Frequency range: 12.0 — 22.0 GHz.

Figure 8.6-276: Conducted Spurious Emissions, Low CH 1945 MHz, 30 MHz,
QPSK, Low band edge.
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Figure 8.6-279: Conducted Spurious Emissions, Mid CH 1962.5 MHz, 30 MHz,
QPSK, Frequency range: 3.5 -12.0 GHz.
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Figure 8.6-278: Conducted Spurious Emissions, Mid CH 1962.5 MHz, 30 MHz,
QPSK, Frequency range: 0.009 -3500 MHz.
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Figure 8.6-280: Conducted Spurious Emissions, Mid CH 1962.5 MHz, 30 MHz,
QPSK, Frequency range: 12.0 — 22.0 GHz.

Figure 8.6-281: Conducted Spurious Emissions, High CH 1980 MHz, 30 MHz,
QPSK, Frequency range: 0.009 — 3500 MHz.
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Figure 8.6-283: Conducted Spurious Emissions, High CH 1980 MHz, 30 MHz,
QPSK, High band edge.

Figure 8.6-282: Conducted Spurious Emissions, High CH 1980 MHz, 30 MHz,
QPSK, Frequency range: 3.5 -12.0 GHz.
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Figure 8.6-285: Conducted Spurious Emissions, Low CH 1945 MHz, 30 MHz,
16QAM, Frequency range: 0.009 — 3500 MHz.
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Figure 8.6-284: Conducted Spurious Emissions, High CH 1980 MHz, 30 MHz,
QPSK, Frequency range: 12.0 -22.0 GHz
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Figure 8.6-287: Conducted Spurious Emissions, Low CH 1945 MHz, 30 MHz,

Figure 8.6-286: Conducted Spurious Emissions, Low CH 1945 MHz, 30 MHz,
16QAM, Low band edge.

16QAM, Frequency range: 3.5 —12.0 GHz.
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Figure 8.6-288: Conducted Spurious Emissions, Low CH 1945 MHz, 30 MHz,

16QAM, Frequency range: 12.0 -22.0 GHz
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Figure 8.6-290: Conducted Spurious Emissions, Mid CH 1962.5 MHz, 30 MHz,

16QAM, Frequency range: 3.5 -12.0 GHz.
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Figure 8.6-292: Conducted Spurious Emissions, High CH 1980 MHz, 30 MHz,

16QAM, Frequency range: 0.009 -3500 MH:z.
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Figure 8.6-289: Conducted Spurious Emissions, Mid CH 1962.5 MHz, 30 MHz,

16QAM, Frequency range: 0.009 -3500 MHz
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Figure 8.6-291: Conducted Spurious Emissions, Mid CH 1962.5 MHz, 30 MHz,

16QAM, Frequency range: 12.0 — 22.0 GHz.
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: Conducted Spurious Emissions, High CH 1980 MHz, 30 MHz,

16QAM, Frequency range: 3.5 -12.0 GHz
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Figure 8.6-296: Conducted Spurious Emissions, Low CH 1945 MHz, 30 MHz,
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Figure 8.6-298: Conducted Spurious Emissions, Low CH 1945 MHz, 30 MHz,
64QAM, Low band edge

Ready

Nemko

o
A

()
Offset 26.35 d8 @ RBW 1 MHz
A 25d8  SWT 40 ms @ VBW 3 MHz
SGL Count 100/100 TOF

Spectrum 3

Ref Level 3500 dém
Mode Auta Sweep

[Controlled by NemkoWTT @1Rm Avglog

-22.05 dBm)|
21.236600 GHz|

mi[1]

30 df

20 d

D1 -12.630 da

50 db

-60 df

Start 12.0 GHz

10001 pts

Stop 22.0 GHz.

X%-walue 1 ¥-value 1

Function

Function Result I‘

Marker
| Type | Ref | Tre |
I 1

21.2366 GHz -22.05 dBm

L )

J

i e

Figure 8.6-295: Conducted Spurious Emissions, High CH 1980 MHz, 30 MHz,
16QAM, Frequency range: 12.0 -22.0 GHz.
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Figure 8.6-297: Conducted Spurious Emissions, Low CH 1945 MHz, 30 MHz,

64QAM, Frequency range: 3.5 —12.0 GHz.
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Figure 8.6-299: Conducted Spurious Emissions, Low CH 1945 MHz, 30 MHz,
64QAM, Frequency range: 12.0 — 22.0 GHz.
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Figure 8.6-300: Conducted Spurious Emissions, Mid CH 1962.5 MHz, 30 MHz,
64QAM, Frequency range: 0.009 -3500 MHz
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Figure 8.6-302: Conducted Spurious Emissions, Mid CH 1962.5 MHz, 30 MHz,
64QAM, Frequency range: 12.0 —22.0 GHz.
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Figure 8.6-304: Conducted Spurious Emissions, High CH 1980 MHz, 30 MHz,
64QAM, Frequency range: 3.5 —12.0 GHz.
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Figure 8.6-301: Conducted Spurious Emissions, Mid CH 1962.5 MHz, 30 MHz,
64QAM, Frequency range: 3.5-12.0 GHz.
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Figure 8.6-303: Conducted Spurious Emissions, High CH 1980 MHz, 30 MHz,
64QAM, Frequency range: 0.009 — 3500 MHz.
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Figure 8.6-305: Conducted Spurious Emissions, High CH 1980 MHz, 30 MHz,
64QAM, High band edge.
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Figure 8.6-306: Conducted Spurious Emissions, High CH 1980 MHz, 30 MHz, Figure 8.6-307: Conducted Spurious Emissions, Low CH 1945 MHz, 30 MHz,

64QAM, Frequency range: 12.0 -22.0 GHz 256QAM, Frequency range: 0.009 -3500 MHz.
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Figure 8.6-308: Conducted Spurious Emissions, Low CH 1945 MHz, 30 MHz, Figure 8.6-309: Conducted Spurious Emissions, Low CH 1945 MHz, 30 MHz,

256QAM, Frequency range: 3.5 —12.0 GHz. 256QAM, Low band edge.
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Figure 8.6-310: Conducted Spurious Emissions, Low CH 1945 MHz, 30 MHz, Figure 8.6-311: Conducted Spurious Emissions, Mid CH 1962.5 MHz, 30 MHz,
256QAM, Frequency range: 12.0 — 22.0 GHz. 256QAM, Frequency range: 0.009 — 3500 MHz.
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Figure 8.6-312: Conducted Spurious Emissions, Mid CH 1962.5 MHz, 30 MHz,

256QAM, Frequency range: 3.5 —12.0 GHz.
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Figure 8.6-313: Conducted Spurious Emissions, Mid CH 1962.5 MHz, 30 MHz,

256QAM, Frequency range: 12.0 -22.0 GHz.
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Figure 8.6-314: Conducted Spurious Emissions, High CH 1980 MHz, 30 MHz,
256QAM, Frequency range: 0.009 -3500 MHz.
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Figure 8.6-316: Conducted Spurious Emissions, High CH 1980 MHz, 30 MHz,
256QAM, High band edge.
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Figure 8.6-315: Conducted Spurious Emissions, High CH 1980 MHz, 30 MHz,
256QAM, Frequency range: 3.5 —-12.0 GHz
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Figure 8.6-317: Conducted Spurious Emissions, High CH 1980 MHz, 30 MHz,
256QAM, Frequency range: 12.0 — 22.0 GHz.
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Figure 8.6-318: Conducted Spurious Emissions, Low CH 1945 MHz, 30 MHz, Figure 8.6-319: Conducted Spurious Emissions, Low CH 1945 MHz, 30 MHz,
1024QAM, Frequency range: 0.009 -3500 MH:z. 1024QAM, Frequency range: 3.5 -12.0 GHz.
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Figure 8.6-320: Conducted Spurious Emissions, Low CH 1945 MHz, 30 MHz, Figure 8.6-321: Conducted Spurious Emissions, Low CH 1945 MHz, 30 MHz,
1024QAM, Low band edge. 1024QAM, Frequency range: 12.0 — 22.0 GHz.
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Figure 8.6-322: Conducted Spurious Emissions, Mid CH 1962.5 MHz, 30 MHz, Figure 8.6-323: Conducted Spurious Emissions, Mid CH 1962.5 MHz, 30 MHz,
1024QAM, Frequency range: 0.009 — 3500 MHz. 1024QAM, Frequency range: 3.5 —12.0 GHz.
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Figure 8.6-325: Conducted Spurious Emissions, High CH 1980 MHz, 30 MHz,

Figure 8.6-324: Conducted Spurious Emissions, Mid CH 1962.5 MHz, 30 MHz,
1024QAM, Frequency range: 0.009 -3500 MHz.

1024QAM, Frequency range: 12.0-22.0 GHz.
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Figure 8.6-326: Conducted Spurious Emissions, High CH 1980 MHz, 30 MHz,
1024QAM, Frequency range: 3.5 -12.0 GHz.
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Figure 8.6-327: Conducted Spurious Emissions, High CH 1980 MHz, 30 MHz,
1024QAM, High band edge.
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Figure 8.6-328: Conducted Spurious Emissions High CH 1980 MHz, 30 MHz,
1024QAM, Frequency range: 12.0-22.0 GHz.
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Figure 8.6-329: Conducted Spurious Emissions, Low CH 1947.5 MHz, 35 MHz,
QPSK, Frequency range: 0.009 — 3500 MHz.
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Figure 8.6-331: Conducted Spurious Emissions, Low CH 1947.5 MHz, 35 MHz,
QPSK, Low band edge.
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Figure 8.6-333: Conducted Spurious Emissions, Mid CH 1962.5 MHz, 35 MHz,
QPSK, Frequency range: 0.009 -3500 MHz.
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Figure 8.6-330: Conducted Spurious Emissions, Low CH 1947.5 MHz, 35 MHz,
QPSK, Frequency range: 3.5 -12.0 GHz.
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Figure 8.6-332: Conducted Spurious Emissions, Low CH 1947.5 MHz, 35 MHz,
QPSK, Frequency range: 12.0 — 22.0 GHz.
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Figure 8.6-334: Conducted Spurious Emissions, Mid CH 1962.5 MHz, 35 MHz,
QPSK, Frequency range: 3.5-12.0 GHz.
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Figure 8.6-335: Conducted Spurious Emissions, Mid CH 1962.5 MHz, 35 MHz, Figure 8.6-336: Conducted Spurious Emissions, High CH 1977.5 MHz, 35 MHz,

QPSK, Frequency range: 12.0 — 22.0 GHz. QPSK, Frequency range: 0.009 — 3500 MHz.
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Figure 8.6-337: Conducted Spurious Emissions, High CH 1977.5 MHz, 35 MHz, Figure 8.6-338: Conducted Spurious Emissions, High CH 1977.5 MHz, 35 MHz,
QPSK, Frequency range: 3.5 -12.0 GHz. QPSK, High band edge.
=]

pectrum 3 Spectrum
Ref Level 35.00 dém  Offset 25.30 0B @ RBW 1 MHz RefLevel 4500 dm  Offsel 26.32 dB @ RBW 1 MHz
At 25d8 SWT 40ms @ VBW 3 MHz  Mode Auto Sweep At 3sds SWT 4ms @ VBW 3MHZ  Mode Auto Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
antrolled by NemkoWTT @1Rm avglog [Controlled by NemkoWTT @1Rm AvgPwr
~ Mmi[1] -22.05 dBm) B . M) 36.12 dBm|
0 21.295600 GHe] 0 1.944209 GHe|
204 30 df
10 d 20 di
0 de 10 dey
-10 a
D1 12,630 dBrr
20 -z 1o D1 -12.630 dby
D1 -12,630 deém
oL e |t J L
-30 J........ A
-40 ~a0
S0dp 40 dB
60 d -50 di
Start 12.0 GHz 10001 pts Stop 22.0 Ghz Start 6.0 kHz 4001 pts Stop 3.5 GHz
Marker Marker
Type | Ref | Tre | X%-walue 1 Y-valug | Function | Function Result | | Type | Ref | Tre | X%-walue 1 ¥-value | Function | Function Result |
M1 1 21.2056 GHz -22.05 dBm | | 1 1.944209 GHz 36.12 dBm |
) ] wnnm e ( ) ] ([T
L 8 L J

L J

Figure 8.6-339: Conducted Spurious Emissions, High CH 1977.5 MHz, 35 MHz, Figure 8.6-340: Conducted Spurious Emissions, Low CH 1947.5 MHz, 35 MHz,
QPSK, Frequency range: 12.0 -22.0 GHz 16QAM, Frequency range: 0.009 — 3500 MHz.
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Figure 8.6-342: Conducted Spurious Emissions, Low CH 1947.5 MHz, 35 MHz,

Figure 8.6-341: Conducted Spurious Emissions, Low CH 1947.5 MHz, 35 MHz,
16QAM, Low band edge.
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16QAM, Frequency range: 3.5 —12.0 GHz.
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Figure 8.6-344: Conducted Spurious Emissions, Mid CH 1962.5 MHz, 35 MHz,

Figure 8.6-343: Conducted Spurious Emissions, Low CH 1947.5 MHz, 35 MHz,
16QAM, Frequency range: 0.009 -3500 MHz

16QAM, Frequency range: 12.0 -22.0 GHz
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Figure 8.6-346: Conducted Spurious Emissions, Mid CH 1962.5 MHz, 35 MHz,

Figure 8.6-345: Conducted Spurious Emissions, Mid CH 1962.5 MHz, 35 MHz,
16QAM, Frequency range: 12.0 — 22.0 GHz.

16QAM, Frequency range: 3.5 -12.0 GHz.
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Figure 8.6-347: Conducted Spurious Emissions, High CH 1977.5 MHz, 35 MHz,
16QAM, Frequency range: 0.009 -3500 MHz.
- B [ ] B B [ <]

i G oo B @
e 508 SWT  4m = VBW 200k Mode AutoSweep Count 1007100
M
20
e Syt : iy
— et | i el ki Jre
B | |
| T
i |
| \
fud &
L g st £
e e ST oo
2 Marker T
[ 1 1.9955 GHz -35.21 dBm Band Power/1.0 MMz -22.21 dBm

EE

Figure 8.6-349: Conducted Spurious Emissions, High CH 1977.5 MHz, 35 MHz,

16QAM, High band edge
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Figure 8.6-351: Conducted Spurious Emissions, Low CH 1947.5 MHz, 35 MHz,

64QAM, Frequency range: 0.009 -3500 MH:z.
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Figure 8.6-348: Conducted Spurious Emissions, High CH 1977.5 MHz, 35 MHz,

16QAM, Frequency range: 3.5 - 12.0 GHz

Ref Level 35.00 dBm
Att 25d8
SGL Count 100/100

[N Spectrum 3

Offset 26.33 dB @ RBW 1 MHz

SWT 40ms @ VBW 3 MHz
TOF

Mode Auta Sweep

Contralled by NemkoWTT @1Rm Avglog

30 df

MI[1] -21.92 dBm|

21.316600 GHz|

20 d

-10 dBm

-20 di

D1 -12.630 dBm

M1

30

50 dB

-60 df

Start 12.0 GHz

10001 pts Stop 22.0 GHz

Marker

X-value ¥-value |__Function__| Function Result I‘

| Type | Ref | Tre |
| m 1

21.3166 GHz -21.92 dém |

( I

] unmnn «

Figure 8.6-350: Conducted Spurious Emissions, High CH 1977.5 MHz, 35 MHz,
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Figure 8.6-352: Conducted Spurious Emissions, Low CH 1947.5 MHz, 35 MHz,

64QAM, Frequency range: 3.5 —-12.0 GHz.
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Figure 8.6-353: Conducted Spurious Emissions, Low CH 1947.5 MHz, 35 MHz, Figure 8.6-354: Conducted Spurious Emissions, Low CH 1947.5 MHz, 35 MHz,

64QAM, Low band edge 64QAM, Frequency range: 12.0 — 22.0 GHz.
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Figure 8.6-355: Conducted Spurious Emissions, Mid CH 1962.5 MHz, 35 MHz, Figure 8.6-356: Conducted Spurious Emissions, Mid CH 1962.5 MHz, 35 MHz,
64QAM, Frequency range: 0.009 -3500 MHz

64QAM, Frequency range: 3.5-12.0 GHz.
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Figure 8.6-357: Conducted Spurious Emissions, Mid CH 1962.5 MHz, 35 MHz, Figure 8.6-358: Conducted Spurious Emissions, High CH 1977.5 MHz, 35 MHz,
64QAM, Frequency range: 12.0 — 22.0 GHz. 64QAM, Frequency range: 0.009 — 3500 MHz.
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Figure 8.6-360: Conducted Spurious Emissions, High CH 1977.5 MHz, 35 MHz,

Figure 8.6-359: Conducted Spurious Emissions, High CH 1977.5 MHz, 35 MHz,
64QAM, High band edge.

64QAM, Frequency range: 3.5 —12.0 GHz.

Spectrum
Ref Level 35.00 dem  Offset 25.35 dB @ RBW 1 MHz RefLevel 45.00 dem  Offset 25.33 dB @ RBW 1MHz
At 25d8  SWT 40ms @ VBW 3 MHz Mode Auto Sweep At 35de SWT 4ms @ VBW 3MHz Mode Auto Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
ontrolled by NemkoWTT @1Rm Avglog Controlled by NemkoWTT @1Rm AvgPwr
M1[1] ~22.08 dBm)| P M1[1] 33.40 dBm)|
e 21.284600 CHe] 40 "L 1.945079 GHz|
20d 30
10 d 20 di
0 dey 10 dés
-10 dém o
D1 -12.630 dBm
20 P - o D1 -12 630
T RN [e—— p— o1 12,630 dBm J -
-30 J__, .
-40 -30
s0dp 40 dB
604 -50 d
Start 12.0 GHz 10001 pts Stop 22.0 Ghz Start 6.0 kHz 4001 pts Stop 3.5 GHz
Marker Marker
Type | Ref | Tre | X-value 1 w-value |_Function__| Function Result | | Type | Ref | Tre | X-value 1 ¥-value |__Function__| Function Result |
M1 1 21.2846 GHz -22.08 dBm | m 1 1.945079 GHz 33.40 dbm |
T ] (11— ( T )

Figure 8.6-362: Conducted Spurious Emissions, Low CH 1947.5 MHz, 35 MHz,
256QAM, Frequency range: 0.009 -3500 MHz.
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Figure 8.6-361: Conducted Spurious Emissions, High CH 1977.5 MHz, 35 MHz,
64QAM, Frequency range: 12.0 -22.0 GHz
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Figure 8.6-364: Conducted Spurious Emissions, Low CH 1947.5 MHz, 35 MHz,

Figure 8.6-363: Conducted Spurious Emissions, Low CH 1947.5 MHz, 35 MHz,
256QAM, Low band edge.

256QAM, Frequency range: 3.5 —12.0 GHz.
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Figure 8.6-365: Conducted Spurious Emissions, Low CH 1947.5 MHz, 35 MHz,
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Figure 8.6-366: Conducted Spurious Emissions, Mid CH 1962.5 MHz, 35 MHz,

256QAM, Frequency range: 12.0 — 22.0 GHz.

256QAM, Frequency range: 0.009 — 3500 MHz.
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Figure 8.6-367: Conducted Spurious Emissions, Mid CH 1962.5 MHz, 35 MHz,
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Figure 8.6-368: Conducted Spurious Emissions, Mid CH 1962.5 MHz, 35 MHz,

256QAM, Frequency range: 3.5 —12.0 GHz.
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Figure 8.6-369: Conducted Spurious Emissions, High CH 1977.5 MHz, 35 MHz,

256QAM, Frequency range: 0.009 -3500 MHz.

256QAM, Frequency range: 12.0 -22.0 GHz.
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Figure 8.6-370: Conducted Spurious Emissions, High CH 1977.5 MHz, 35 MHz,

256QAM, Frequency range: 3.5 -12.0 GHz

Report reference ID: REP111155-2R2TRFWL

Page 149 of 199



	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 24 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 §24.238 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 24.232 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 24.238 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 24.238 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 24.235 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



