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Spurious Emissions EIRP Sample Calculation

The raw radiated spurious level is converted to field strength in dBuV/m. Then, the RSE EIRP level is calculated by
applying the additional factors shown below for a test distance of 1 meter.

RSE EIRP [dBm] = Analyzer Level [dBm] + 107 + AFCL [dB/m] + 20Log(Dm) + Harmonic Mixer Loss (dB) — 104.8

Frequency ([Detector/ Chan. Bandwidth Mod. EUT.Bea.\m Ant. Pos Héingtﬁt TZ;?J;:IE RSE EIRP| Limit | Margin
[MHz] Trace (MHz) Polarization [H/V] [em] [degree] [dBm] [ [dBm] [dB]
89967.50 [RMS/Avg| Low 50 QPSK H H - - -43.48 | -13.00 | -30.48
89367.50 [RMS/Avg| Mid 50 QPSK H H - - -43.63 | -13.00 | -30.63
81230.50 |RMS/Avg| High 50 QPSK H H 150 195 -43.76 | -13.00 | -30.76
74006.00 [RMS/Avg| Low 50 QPSK \Y \Y 150 216 -44.84 | -13.00 | -31.84
76946.00 | RMS/Avg| Mid 50 QPSK \ \ 150 210 -44.96 | -13.00 | -31.96
79883.50 [RMS/Avg| High 50 QPSK \Y \Y 150 328 -43.94 | -13.00 | -30.94

Table 7-23. J Patch Spurious Emissions Table (60-90GHz)

1. The RSE EIRP level is taken directly from the spectrum analyzer which includes the appropriate antenna
factors, cable losses, and harmonic mixer conversion losses. Measurements were performed at a distance
of 1 meter.

2. Toaddress compliance of MIMO RSE per KDB 662911 D01, the MIMO RSE EIRP is calculated by summing
the worst case H Beam EIRP and V Beam EIRP in linear powers units then converted back to dBm:

EIRP(H Beam) + EIRP(V Beam) = EIRP(MIMO)

(-43.76 dBm + -43.94 dBm) = (42.07 nW + 40.36 nW) = (82.43 nW) = -40.84 dBm
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Spurious Emissions EIRP Sample Calculation

The raw radiated spurious level is converted to field strength in dBuV/m. Then, the RSE EIRP level is calculated by
applying the additional factors shown below for a test distance of 1 meter.

RSE EIRP [dBm] = Analyzer Level [dBm] + 107 + AFCL [dB/m] + 20Log(Dm) + Harmonic Mixer Loss (dB) — 104.8

Frequency |Detector/| . |Bandwidth| . .| EUTBeam | Ant.Pos Héi':;ﬁt TZ;?J&*;'E RSE EIRP| Limit | Margin

[MHz] Trace (MHz) Polarization [H/V] [em] [degree] [dBm] [ [dBm] [dB]
9995250 | RMS/Avg| Low 50 QPSK H H - - -30.37 | -13.00 | -26.37
128626.00 | RMS/Avg| Mid 50 QPSK H H - - 3040 | -13.00 | -26.40
95957.00 | RMS/Avg| High 50 QPSK H H - - 3052 | -13.00 | -26.52
9599850 | RMS/Avg| Low 50 QPSK v Vv - - 3022 | -13.00 | -26.22
128442.50 |RMS/Avg| Mid 50 QPSK v Vv - - -30.36 | -13.00 | -26.36
128916.00 | RMS/Avg| High 50 QPSK v Vv 3049 | -13.00 | -26.49

Table 7-24. J Patch Spurious Emissions Table (90-140GHz)

1. The RSE EIRP level is taken directly from the spectrum analyzer which includes the appropriate antenna
factors, cable losses, and harmonic mixer conversion losses. Measurements were performed at a distance
of 1 meter.

2. Toaddress compliance of MIMO RSE per KDB 662911 D01, the MIMO RSE EIRP is calculated by summing
the worst case H Beam EIRP and V Beam EIRP in linear powers units then converted back to dBm:

EIRP(H Beam) + EIRP(V Beam) = EIRP(MIMO)

(-39.37 dBm + -39.22 dBm) = (115.61 nW + 119.67 nW) = (235.28 nW) = -36.28 dBm
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Spurious Emissions EIRP Sample Calculation

The raw radiated spurious level is converted to field strength in dBuV/m. Then, the RSE EIRP level is calculated by
applying the additional factors shown below for a test distance of 1 meter.

RSE EIRP [dBm] = Analyzer Level [dBm] + 107 + AFCL[dB/m] + 20Log(Dm) + Harmonic Mixer Loss (dB) — 104.8

Frequency |Detector/| . |Bandwidth| . .| EUTBeam | Ant.Pos Héi':;m TZ;?J&*;'E RSE EIRP| Limit | Margin

[MHz] Trace (MHz) Polarization [H/V] [em] [degree] [dBm] [ [dBm] [dB]
14214050 | RMS/Avg| Low 50 QPSK H H - - -37.33 | -13.00 | -24.33
142136.00 | RMS/Avg| Mid 50 QPSK H H - - 37.15 | -13.00 | -24.15
14216850 | RMS/Avg| High 50 QPSK H H - - 37.21 | -13.00 | -24.21
142130.15 | RMS/Avg| Low 50 QPSK Vv v - - 37.46 | -13.00 | -24.46
142158.00 | RMS/Avg| Mid 50 QPSK v v - - 37.16 | -13.00 | -24.16
14217350 | RMS/Avg| High 50 QPSK v v - - -37.20 | -13.00 | -24.20

Table 7-25. J Patch Spurious Emissions Table (140-170GHz)
Notes
1. The RSE EIRP level is taken directly from the spectrum analyzer which includes the appropriate antenna
factors, cable losses, and harmonic mixer conversion losses. Measurements were performed at a distance

of 1 meter.

2. Toaddress compliance of MIMO RSE per KDB 662911 D01, the MIMO RSE EIRP is calculated by summing
the worst case H Beam EIRP and V Beam EIRP in linear powers units then converted back to dBm:

EIRP(H Beam) + EIRP(V Beam) = EIRP(MIMO)

(-37.15 dBm + -37.16 dBm) = (192.75 nW + 192.31 nW) = (385.06 nW) = -34.14 dBm
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Spurious Emissions EIRP Sample Calculation

The raw radiated spurious level is converted to field strength in dBuV/m. Then, the RSE EIRP level is calculated by
applying the additional factors shown below for a test distance of 1.5 meter.

RSE EIRP [dBm] = Analyzer Level [dBm] + 107 + AFCL[dB/m] + 20Log(Dm) + Harmonic Mixer Loss (dB) — 104.8

Frequency |Detector/| . |Bandwidth| . .| EUTBeam | Ant.Pos Héi':;m TZ;?J&*;'E RSE EIRP| Limit | Margin

[MHz] Trace (MHz) Polarization [H/V] [em] [degree] [dBm] [ [dBm] [dB]
191031.50 | RMS/Avg| Low 50 QPSK H H - - -37.88 | -13.00 | -24.88
190977.00 | RMS/Avg| Mid 50 QPSK H H - - 3751 | -13.00 | -24.51
191121.00 | RMS/Avg| High 50 QPSK H H - - 37.75 | -13.00 | -24.75
190436.00 | RMS/Avg| Low 50 QPSK Vv v - - -37.90 | -13.00 | -24.90
190092.50 | RMS/Avg| Mid 50 QPSK v v - - 37.80 | -13.00 | -24.80
19124650 | RMS/Avg| High 50 QPSK v v - - 37.84 | -13.00 | -24.84

Table 7-26. J Patch Spurious Emissions Table (170-200GHz)
Notes
1. The RSE EIRP level is taken directly from the spectrum analyzer which includes the appropriate antenna
factors, cable losses, and harmonic mixer conversion losses. Measurements were performed at a distance

of 1.5 meter.

2. Toaddress compliance of MIMO RSE per KDB 662911 D01, the MIMO RSE EIRP is calculated by summing
the worst case H Beam EIRP and V Beam EIRP in linear powers units then converted back to dBm:

EIRP(H Beam) + EIRP(V Beam) = EIRP(MIMO)

(-37.51 dBm + -37.80 dBm) = (177.42 nW + 165.96 nW) = (343.38 nW) = -34.64 dBm
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7.4.3 K Patch Radiated Spurious Emissions

30MHz - 1GHz

Plot 7-129. K Patch Radiated Spurious Plot 30 MHz - 1 GHz (1CC QPSK Mid Channel H Beam)

Plot 7-130. K Patch Radiated Spurious Plot 30 MHz - 1 GHz (1CC QPSK Mid Channel V Beam)
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1-18GHz

Plot 7-131. K Patch Radiated Spurious Plot 1-18 GHz (1CC QPSK Mid Channel H Beam)

Plot 7-132. K Patch Radiated Spurious Plot 1-18 GHz (1CC QPSK Mid Channel V Beam)
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Spurious Emissions EIRP Sample Calculation

The raw radiated spurious level is converted to field strength in dBuV/m. Then, the RSE EIRP level is calculated by
applying the additional factors shown below for a test distance of 1 meter.

RSE EIRP [dBm] = Analyzer Level [dBm] + 107 + AFCL [dB/m] + 20Log(Dm) — 104.8

Frequency |Detector/| . |Bandwidth| . .| EUTBeam | Ant.Pos Héi':;ﬁt TZ;?J&*;'E RSE EIRP| Limit | Margin
[MHz] Trace (MHz) Polarization [H/V] [em] [degree] [dBm] [ [dBm] [dB]
28454.47 |RMS/Avg| Low 50 QPSK H \ 150 180 -39.77 | -13.00 | -26.77
29577.44 |RMS/Avg| Mid 50 QPSK H \ 150 303 -31.51 | -13.00 | -18.51
31180.90 |RMS/Avg| High 50 QPSK H Y 150 288 -23.56 | -13.00 | -10.56
28454.47 |RMS/Avg| Low 50 QPSK \Y H 150 302 -38.00 | -13.00 | -25.00
29577.44 |RMS/Avg| Mid 50 QPSK \Y H 150 272 -31.14 | -13.00 | -18.14
31180.90 |RMS/Avg| High 50 QPSK \ H 150 251 -22.98 | -13.00 | -9.98
Table 7-27. K Patch Spurious Emissions Table (18-36.85GHz)
Notes

1. The RSE EIRP level is taken directly from the spectrum analyzer which includes the appropriate antenna
factors, cable losses, and harmonic mixer conversion losses. Measurements were performed at a distance
of 1 meter.

2. Toaddress compliance of MIMO RSE per KDB 662911 D01, the MIMO RSE EIRP is calculated by summing
the worst case H Beam EIRP and V Beam EIRP in linear powers units then converted back to dBm:

EIRP(H Beam) + EIRP(V Beam) = EIRP(MIMO)

(-23.56 dBm + -22.98 dBm) = (4.41 pW + 5.04 pW) = (9.45 pw) = -20.25 dBm
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Spurious Emissions EIRP Sample Calculation

The raw radiated spurious level is converted to field strength in dBuV/m. Then, the RSE EIRP level is calculated by
applying the additional factors shown below for a test distance of 1.5 meter.

RSE EIRP [dBm] = Analyzer Level [dBm] + AFCL [dB/m] + 20Log(Dm) — 104.8

Frequency ([Detector/ Chan. Bandwidth Mod. EUT.Bea.\m Ant. Pos Héingtﬁt TZ;?J;:IE RSE EIRP| Limit | Margin
[MHz] Trace (MHz) Polarization [H/V] [em] [degree] [dBm] [ [dBm] [dB]
42681.69 |RMS/Avg| Low 50 QPSK H H 150 184 -29.72 -13.00 | -16.72
44366.14 |RMS/Avg| Mid 50 QPSK H H 150 306 -33.28 | -13.00 | -20.28
46771.08 | RMS/Avg| High 50 QPSK H H 150 295 -38.43 | -13.00 | -25.43
42681.69 |RMS/Avg| Low 50 QPSK \Y H 150 298 -30.03 | -13.00 | -17.03
44366.14 |RMS/Avg| Mid 50 QPSK \Y H 150 270 -29.39 | -13.00 | -16.39
46771.08 | RMS/Avg| High 50 QPSK \Y H 150 229 -38.33 | -13.00 | -25.33
Table 7-28. K Patch Spurious Emissions Table (40.15-60 GHz)
Notes

1. The RSE EIRP level is taken directly from the spectrum analyzer which includes the appropriate antenna
factors, cable losses, and harmonic mixer conversion losses. Measurements were performed at a distance

of 1.5 meter.

2. Toaddress compliance of MIMO RSE per KDB 662911 D01, the MIMO RSE EIRP is calculated by summing
the worst case H Beam EIRP and V Beam EIRP in linear powers units then converted back to dBm:

EIRP(H Beam) + EIRP(V Beam) = EIRP(MIMO)

(-29.72 dBm + -30.03 dBm) = (1066.60 nW + 993.12 nW) = (2059.72 nW) = -26.86 dBm
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60 — 90GHz
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Plot 7-146. K Patch Radiated Spurious Plot 60-90 GHz (1CC QPSK Mid Channel H Beam)
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Spurious Emissions EIRP Sample Calculation

The raw radiated spurious level is converted to field strength in dBuV/m. Then, the RSE EIRP level is calculated by
applying the additional factors shown below for a test distance of 1 meter.

RSE EIRP [dBm] = Analyzer Level [dBm] + 107 + AFCL [dB/m] + 20Log(Dm) + Harmonic Mixer Loss (dB) — 104.8

Frequency ([Detector/ Chan. Bandwidth Mod. EUT.Bea.\m Ant. Pos Héingtﬁt TZ;?J;:IE RSE EIRP| Limit | Margin
[MHz] Trace (MHz) Polarization [H/V] [em] [degree] [dBm] [ [dBm] [dB]
74006.00 |RMS/Avg| Low 50 QPSK H \ 150 233 -39.56 | -13.00 | -26.56
76946.00 [RMS/Avg| Mid 50 QPSK H \Y 150 234 -44.51 | -13.00 | -31.51
79883.50 [RMS/Avg| High 50 QPSK H \ 150 200 -43.77 | -13.00 | -30.77
74006.00 [RMS/Avg| Low 50 QPSK \Y H 150 225 -39.82 | -13.00 | -26.82
76946.50 | RMS/Avg| Mid 50 QPSK \ H 150 201 -38.69 | -13.00 | -25.69
79884.00 [RMS/Avg| High 50 QPSK \Y H 150 266 -40.83 | -13.00 | -27.83

Table 7-29. K Patch Spurious Emissions Table (60-90GHz)

1. The RSE EIRP level is taken directly from the spectrum analyzer which includes the appropriate antenna
factors, cable losses, and harmonic mixer conversion losses. Measurements were performed at a distance
of 1 meter.

2. Toaddress compliance of MIMO RSE per KDB 662911 D01, the MIMO RSE EIRP is calculated by summing
the worst case H Beam EIRP and V Beam EIRP in linear powers units then converted back to dBm:

EIRP(H Beam) + EIRP(V Beam) = EIRP(MIMO)

(-39.56 dBm + -39.82 dBm) = (110.66 nW + 104.23 nW) = (214.89 nW) = -36.68 dBm
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Spurious Emissions EIRP Sample Calculation

The raw radiated spurious level is converted to field strength in dBuV/m. Then, the RSE EIRP level is calculated by
applying the additional factors shown below for a test distance of 1 meter.

RSE EIRP [dBm] = Analyzer Level [dBm] + 107 + AFCL [dB/m] + 20Log(Dm) + Harmonic Mixer Loss (dB) — 104.8

Frequency |Detector/| . |Bandwidth| . .| EUTBeam | Ant.Pos Héi':;ﬁt TZ;?J&*;'E RSE EIRP| Limit | Margin

[MHz] Trace (MHz) Polarization [H/V] [em] [degree] [dBm] [ [dBm] [dB]
95910.50 | RMS/Avg| Low 50 QPSK H v - - -30.44 | -13.00 | -26.44
12865850 | RMS/Avg| Mid 50 QPSK H Vv - - 3048 | -13.00 | -26.48
128803.00 | RMS/Avg| High 50 QPSK H v - - 3054 | -13.00 | -26.54
9993850 | RMS/Avg| Low 50 QPSK v H - - 3032 | -13.00 | -26.32
95933.00 |RMS/Avg| Mid 50 QPSK v H - - -30.23 | -13.00 | -26.23
128555.00 | RMS/Avg| High 50 QPSK v H - -30.66 | -13.00 | -26.66

Table 7-30. K Patch Spurious Emissions Table (90-140GHz)

1. The RSE EIRP level is taken directly from the spectrum analyzer which includes the appropriate antenna
factors, cable losses, and harmonic mixer conversion losses. Measurements were performed at a distance
of 1 meter.

2. Toaddress compliance of MIMO RSE per KDB 662911 D01, the MIMO RSE EIRP is calculated by summing
the worst case H Beam EIRP and V Beam EIRP in linear powers units then converted back to dBm:

EIRP(H Beam) + EIRP(V Beam) = EIRP(MIMO)

(-39.48 dBm + -39.23 dBm) = (112.72 nW + 119.40 nW) = (232.12 nW) = -36.34 dBm
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Spurious Emissions EIRP Sample Calculation

The raw radiated spurious level is converted to field strength in dBuV/m. Then, the RSE EIRP level is calculated by
applying the additional factors shown below for a test distance of 1 meter.

RSE EIRP [dBm] = Analyzer Level [dBm] + 107 + AFCL[dB/m] + 20Log(Dm) + Harmonic Mixer Loss (dB) — 104.8

Ant. Turn Table

Frequency |Detector/ Bandwidth EUT Beam | Ant. Pos . . RSE EIRP| Limit | Margin
MHz] | Trace | S | aHz) | MY | polarization | [HV] 'J'[i'l?n?t [/Zzég‘r‘gg [dBm] | [dBm] | [dB]
14213550 | RMS/Avg| Low 50 QPSK H v ] i 37.21 | -13.00 | -24.21
142179.00 |RMS/Avg|  Mid 50 QPSK H v : : 137.28 | -13.00 | -24.28
14216450 | RMS/Avg| High 50 QPSK H v ] ] 37.34 | -13.00 | -24.34
142153.00 | RMS/Avg| Low 50 QPSK v H - - 3813 | -13.00 | -2513
142148.00 | RMS/Avg|  Mid 50 QPSK v H ] i 137.48 | -13.00 | -24.48
14213350 | RMS/Avg| High 50 QPSK v H - 37.83 | -13.00 | -24.83

Table 7-31. K Patch Spurious Emissions Table (140-170GHz)

Notes
1. The RSE EIRP level is taken directly from the spectrum analyzer which includes the appropriate antenna
factors, cable losses, and harmonic mixer conversion losses. Measurements were performed at a distance

of 1 meter.

2. Toaddress compliance of MIMO RSE per KDB 662911 D01, the MIMO RSE EIRP is calculated by summing
the worst case H Beam EIRP and V Beam EIRP in linear powers units then converted back to dBm:

EIRP(H Beam) + EIRP(V Beam) = EIRP(MIMO)

(-37.28 dBm + -37.48 dBm) = (187.07 nW + 178.65 nW) = (365.72 nW) = -34.37 dBm
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Spurious Emissions EIRP Sample Calculation

The raw radiated spurious level is converted to field strength in dBuV/m. Then, the RSE EIRP level is calculated by
applying the additional factors shown below for a test distance of 1 meter.

RSE EIRP [dBm] = Analyzer Level [dBm] + 107 + AFCL[dB/m] + 20Log(Dm) + Harmonic Mixer Loss (dB) — 104.8

Ant. Turn Table

Frequency |Detector/ Bandwidth EUT Beam | Ant. Pos . . RSE EIRP| Limit | Margin
MHz] | Trace | S | aHz) | MY | polarization | [HV] 'J'[i'l?n?t [/Zzég‘r‘gg [dBm] | [dBm] | [dB]
100882.50 | RMS/Avg| Low 50 QPSK H v ] i 37.75 | -13.00 | -24.75
190106.00 | RMS/Avg|  Mid 50 QPSK H v : : 137.83 | -13.00 | -24.83
19093150 | RMS/Avg| High 50 QPSK H v ] ] 137.85 | -13.00 | -24.85
100251.00 | RMS/Avg| Low 50 QPSK v H - - 37.78 | -13.00 | -24.78
190703.50 | RMS/Avg|  Mid 50 QPSK v H ] i 37.67 | -13.00 | -24.67
184899.00 | RMS/Avg| High 50 QPSK v H - 37.78 | -13.00 | -24.78

Table 7-32. K Patch Spurious Emissions Table (170-200GHz)

Notes
1. The RSE EIRP level is taken directly from the spectrum analyzer which includes the appropriate antenna
factors, cable losses, and harmonic mixer conversion losses. Measurements were performed at a distance

of 1 meter.

2. Toaddress compliance of MIMO RSE per KDB 662911 D01, the MIMO RSE EIRP is calculated by summing
the worst case H Beam EIRP and V Beam EIRP in linear powers units then converted back to dBm:

EIRP(H Beam) + EIRP(V Beam) = EIRP(MIMO)

(-37.83 dBm + -37.67 dBm) = (164.82 nW + 171.00 nW) = (335.82 nW) = -34.74 dBm
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7.4.4 L Patch Radiated Spurious Emissions

30MHz - 1GHz

Plot 7-169. L Patch Radiated Spurious Plot 30 MHz - 1 GHz (1CC QPSK Mid Channel H Beam)

Plot 7-170. L Patch Radiated Spurious Plot 30 MHz - 1 GHz (1CC QPSK Mid Channel V Beam)

FCC ID: ABLSMG977T

MEASUREMENT REPORT
(CERTIFICATION)

=

Approved by:

Quality Manager
Test Report S/N: Test Dates: EUT Type:
Page 128 of 355
1M1903060032-22.A3L 01/22 - 05/08/2019 Portable Handset
© 2019 PCTEST Engineering Laboratory, Inc.

V1.0
All rights reserved. Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and

microfilm, without permission in writing from PCTEST Engineering Laboratory, Inc. If you have any questions about this international copyright or have an enquiry about obtaining additional
rights to this report or assembly of contents thereof, please contact INFO@PCTEST.COM.




1-18GHz

Plot 7-171. L Patch Radiated Spurious Plot 1-18 GHz (1CC QPSK Mid Channel H Beam)
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18 — 36.85GHz
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Spurious Emissions EIRP Sample Calculation

The raw radiated spurious level is converted to field strength in dBuV/m. Then, the RSE EIRP level is calculated by
applying the additional factors shown below for a test distance of 1 meter.

RSE EIRP [dBm] = Analyzer Level [dBm] + 107 + AFCL [dB/m] + 20Log(Dm) — 104.8

Frequency |Detector/| . |Bandwidth| . .| EUTBeam | Ant.Pos Héi':;ﬁt TZ;?J&*;'E RSE EIRP| Limit | Margin
[MHz] Trace (MHz) Polarization [H/V] [em] [degree] [dBm] [ [dBm] [dB]
28454.47 |RMS/Avg| Low 50 QPSK H \ 150 252 -41.87 | -13.00 | -28.87
29577.44 |RMS/Avg| Mid 50 QPSK H \ 150 222 -36.23 | -13.00 | -23.23
31180.90 |RMS/Avg| High 50 QPSK H Y 150 350 -27.49 | -13.00 | -14.49
28454.47 |RMS/Avg| Low 50 QPSK \Y \ 150 221 -40.77 | -13.00 | -27.77
29577.44 |RMS/Avg| Mid 50 QPSK \Y \ 150 262 -31.84 | -13.00 | -18.84
31180.90 |RMS/Avg| High 50 QPSK \ \ 150 287 -21.92 | -13.00 | -8.92
Table 7-33. L Patch Spurious Emissions Table (18-36.85GHz)
Notes

1. The RSE EIRP level is taken directly from the spectrum analyzer which includes the appropriate antenna
factors, cable losses, and harmonic mixer conversion losses. Measurements were performed at a distance
of 1 meter.

2. To address compliance of MIMO RSE per KDB 662911 D01, the MIMO RSE EIRP is calculated by
summing the worst case H Beam EIRP and V Beam EIRP in linear powers units then converted back to
dBm:

EIRP(H Beam) + EIRP(V Beam) = EIRP(MIMO)

(-27.49 dBm + -21.92 dBm) = (1.78 W + 6.43 pW) = (8.21 PW) = -20.86 dBm
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40.15 - 60GHz
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Spurious Emissions EIRP Sample Calculation

The raw radiated spurious level is converted to field strength in dBuV/m. Then, the RSE EIRP level is calculated by
applying the additional factors shown below for a test distance of 1.5 meter.

RSE EIRP [dBm] = Analyzer Level [dBm] + AFCL [dB/m] + 20Log(Dm) — 104.8

Frequency ([Detector/ Chan. Bandwidth Mod. EUT.Bea.\m Ant. Pos Héingtﬁt TZ;?J;:IE RSE EIRP| Limit | Margin
[MHz] Trace (MHz) Polarization [H/V] [em] [degree] [dBm] [ [dBm] [dB]
42681.69 |RMS/Avg| Low 50 QPSK H H 150 265 -31.55 -13.00 | -18.55
44366.14 |RMS/Avg| Mid 50 QPSK H H 150 217 -33.55 | -13.00 | -20.55
46771.08 | RMS/Avg| High 50 QPSK H H 150 327 -38.97 | -13.00 | -25.97
42681.69 |RMS/Avg| Low 50 QPSK \Y H 150 235 -37.30 | -13.00 | -24.30
44366.14 | RMS/Avg Mid 50 QPSK \ H 150 268 -41.48 -13.00 | -28.48
49491.51 |RMS/Avg| High 50 QPSK \ H 150 300 -41.05 -13.00 | -28.05

Table 7-34. L Patch Spurious Emissions Table (40.15-60 GHz)

1. The RSE EIRP level is taken directly from the spectrum analyzer which includes the appropriate antenna
factors, cable losses, and harmonic mixer conversion losses. Measurements were performed at a distance

of 1.5 meter.

2. Toaddress compliance of MIMO RSE per KDB 662911 D01, the MIMO RSE EIRP is calculated by summing
the worst case H Beam EIRP and V Beam EIRP in linear powers units then converted back to dBm:

EIRP(H Beam) + EIRP(V Beam) = EIRP(MIMO)

(-31.55 dBm + -37.30 dBm) = (699.84 nW + 186.21 nW) = (886.05 nW) = -30.53 dBm
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60 — 90GHz
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Plot 7-186. L Patch Radiated Spurious Plot 60-90 GHz (1CC QPSK Mid Channel H Beam)

FCC ID: ASLSMG977T

MEASUREMENT REPORT
(CERTIFICATION)

e

Approved by:
Quality Manager

Test Report S/N:
1M1903060032-22.A3L

Test Dates:
01/22 - 05/08/2019

EUT Type:
Portable Handset

Page 138 of 355

© 2019 PCTEST Engineering Laboratory, Inc.
All rights reserved. Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and
microfilm, without permission in writing from PCTEST Engineering Laboratory, Inc. If you have any questions about this international copyright or have an enquiry about obtaining additional
rights to this report or assembly of contents thereof, please contact INFO@PCTEST.COM.

V1.0




e Keysight Spectrum Analyzer - Swept SA

RL | EXT MIXER CORREC SENSE:INT| ALIGN AUTO

[10:26:02 PMMar 28, 2019

#Avg Type: RMS
AvglHold: 1001100

PNO: Fast ~—»— 1rig: FreeRun
IFGain:Low

Mkr1 79.883 5 GHz

Start 60.00 GHz
#Res BW 1.0 MHz

MSG

-42.911 dBm

Stop 90.00 GHz

Sweep 40.00 ms (60001 pts

|- & ]

Auto

Auto Tune

CenterFreq
75.000000000 GHz

StartFreq
60.000000000 GHz

Stop Freq
90.000000000 GHz
s |

CF Step
3.000000000 GHz

Scale Type

Man

e —

' Keysight Spectrum Analyzer - Swept SA

RL | EXT MIXER CORREC SENSE:INT| ALIGN AUTO

[10:21:49 PMMar

#Avg Type: RMS
PNO: Fast ~—»— 1rig: FreeRun Avg|Held: 100/100

IFGain:Low

PASS

Mkr1 74.006 0 GHz

--
T U N . TR IR R A
e ]

Start 60.00 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

-41.964 dBm

Stop 90.00 GHz

Sweep 40.00 ms (60001 pts

Prch )

B

Frequency

Auto

Auto Tune

CenterFreq
75.000000000 GHz

StartFreq
60.000000000 GHz

Stop Freq
90.000000000 GHz
s |

CF Step
3.000000000 GHz

Man

Plot 7-188. L Patch Radiated Spurious Plot 60-90 GHz (1CC QPSK Low Channel V Beam)

MEASUREMENT REPORT

FCC ID: ABLSMG977T (CERTIFICATION)

e

Approved by:
Quality Manager

Test Report S/N: Test Dates:
1M1903060032-22.A3L 01/22 - 05/08/2019

EUT Type:
Portable Handset

Page 139 of 355

© 2019 PCTEST Engineering Laboratory, Inc.

V1.0

All rights reserved. Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and
microfilm, without permission in writing from PCTEST Engineering Laboratory, Inc. If you have any questions about this international copyright or have an enquiry about obtaining additional

rights to this report or assembly of contents thereof, please contact INFO@PCTEST.COM.




. Keysight Spectrum Analyzer - Swept SA

10 dB/div
Log

| EXT MIXER

Ref 0.00 dBm

Start 60.00 GHz
#Res BW 1.0 MHz

PNO: Fast ~—»— 1rig: FreeRun
IFGain:Low

#VBW 3.0 MHz*

SENSE:INT)| | ALIGN AUTO [10:33:45 PMMar 28, 2019
#Avg Type: RMS

Avg|Hold: 100100

Mkr1 77.591 0 GHz
-41.128 dBm

Stop 90.00 GHz

(=R

Auto Tune

CenterFreq
75.000000000 GHz

StartFreq
60.000000000 GHz

Stop Freq
90.000000000 GHz

CF Step
3.000000000 GHz
Auto Man

Scale Type

Log Lin

Sweep 40.00 ms (60001 pts |

Plot 7-189. L Patch Radiated Spurious Plot 60-90 GHz (1CC QPSK Mid Channel V Beam)

. Keysight Spectrum Analyzer - Swept SA

PASS

10 dB/div
Log

| EXT MIXER

Ref 0.00 dBm

PNO: Fast ~—»— 1rig: FreeRun
IFGain:Low

SENSE:INT)| | ALIGN AUTO
#Avg Type: RMS

Avg|Hold: 100100

Mkr1 79.883 5 GHz
-41.635 dBm

Start 60.00 GHz
#Res BW 1.0 MHz

[

Frequency

Auto Tune

CenterFreq
75.000000000 GHz

StartFreq
60.000000000 GHz

Stop Freq
90.000000000 GHz
|

CF Step
3.000000000 GHz
Auto Man

Scale Type

#VBW 3.0 MHz*

Stop 90.00 GHz |5k Lin
Sweep 40.00 ms (60001 pts

i o

Plot 7-190. L Patch Radiated Spurious Plot 60-90 GHz (1CC QPSK High Channel V Beam)

FCC ID: ASLSMG977T

MEASUREMENT REPORT
(CERTIFICATION)

e

Approved by:
Quality Manager

Test Report S/N:
1M1903060032-22.A3L

Test Dates:
01/22 - 05/08/2019

EUT Type:
Portable Handset

Page 140 of 355

© 2019 PCTEST Engineering Laboratory, Inc.
All rights reserved. Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and
microfilm, without permission in writing from PCTEST Engineering Laboratory, Inc. If you have any questions about this international copyright or have an enquiry about obtaining additional
rights to this report or assembly of contents thereof, please contact INFO@PCTEST.COM.

V1.0




Spurious Emissions EIRP Sample Calculation

The raw radiated spurious level is converted to field strength in dBuV/m. Then, the RSE EIRP level is calculated by
applying the additional factors shown below for a test distance of 1 meter.

RSE EIRP [dBm] = Analyzer Level [dBm] + 107 + AFCL [dB/m] + 20Log(Dm) + Harmonic Mixer Loss (dB) — 104.8

Frequency ([Detector/ Chan. Bandwidth Mod. EUT.Bea.\m Ant. Pos Héingtﬁt TZ;?J;:IE RSE EIRP| Limit | Margin
[MHz] Trace (MHz) Polarization [H/V] [em] [degree] [dBm] [ [dBm] [dB]
74006.00 |RMS/Avg| Low 50 QPSK H \ 150 308 -41.38 | -13.00 | -28.38
76947.00 [RMS/Avg| Mid 50 QPSK H \Y 150 314 -42.69 | -13.00 | -29.69
79883.50 [RMS/Avg| High 50 QPSK H \ 150 288 -42.91 | -13.00 | -29.91
74006.00 [RMS/Avg| Low 50 QPSK \Y H 150 316 -41.96 | -13.00 | -28.96
77591.00 | RMS/Avg Mid 50 QPSK \ H 150 324 -41.13 -13.00 | -28.13
79883.50 [RMS/Avg| High 50 QPSK \Y H 150 333 -41.64 | -13.00 | -28.64

Table 7-35. L Patch Spurious Emissions Table (60-90GHz)

1. The RSE EIRP level is taken directly from the spectrum analyzer which includes the appropriate antenna
factors, cable losses, and harmonic mixer conversion losses. Measurements were performed at a distance
of 1 meter.

2. Toaddress compliance of MIMO RSE per KDB 662911 D01, the MIMO RSE EIRP is calculated by summing
the worst case H Beam EIRP and V Beam EIRP in linear powers units then converted back to dBm:

EIRP(H Beam) + EIRP(V Beam) = EIRP(MIMO)

(-41.38 dBm + -41.96 dBm) = (72.78 nW + 63.68 nW) = (136.46 nW) = -38.65 dBm
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Spurious Emissions EIRP Sample Calculation

The raw radiated spurious level is converted to field strength in dBuV/m. Then, the RSE EIRP level is calculated by
applying the additional factors shown below for a test distance of 1 meter.

RSE EIRP [dBm] = Analyzer Level [dBm] + 107 + AFCL [dB/m] + 20Log(Dm) + Harmonic Mixer Loss (dB) — 104.8

Frequency |Detector/| . |Bandwidth| . .| EUTBeam | Ant.Pos Héi':;ﬁt TZ;?J&*;'E RSE EIRP| Limit | Margin

[MHz] Trace (MHz) Polarization [H/V] [em] [degree] [dBm] [ [dBm] [dB]
96011.00 | RMS/Avg| Low 50 QPSK H v - - 39.50 | -13.00 | -26.59
9601150 |RMS/Avg| Mid 50 QPSK H Vv - - 39.20 | -13.00 | -26.20
128507.50 | RMS/Avg| High 50 QPSK H v - - 30.74 | -13.00 | -26.74
128856.50 | RMS/Avg| Low 50 QPSK v H - - 30.42 | -13.00 | -26.42
100008.50 | RMS/Avg| Mid 50 QPSK v H - - -30.47 | -13.00 | -26.47
129010.50 | RMS/Avg| High 50 QPSK v H 3054 | -13.00 | -26.54

Table 7-36. L Patch Spurious Emissions Table (90-140GHz)

1. The RSE EIRP level is taken directly from the spectrum analyzer which includes the appropriate antenna
factors, cable losses, and harmonic mixer conversion losses. Measurements were performed at a distance
of 1 meter.

2. Toaddress compliance of MIMO RSE per KDB 662911 D01, the MIMO RSE EIRP is calculated by summing
the worst case H Beam EIRP and V Beam EIRP in linear powers units then converted back to dBm:

EIRP(H Beam) + EIRP(V Beam) = EIRP(MIMO)

(-39.20 dBm + -39.47 dBm) = (120.23 nW + 112.98 nW) = (233.21 nW) = -36.32 dBm
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Spurious Emissions EIRP Sample Calculation

The raw radiated spurious level is converted to field strength in dBuV/m. Then, the RSE EIRP level is calculated by
applying the additional factors shown below for a test distance of 1 meter.

RSE EIRP [dBm] = Analyzer Level [dBm] + 107 + AFCL[dB/m] + 20Log(Dm) + Harmonic Mixer Loss (dB) — 104.8

Ant. Turn Table

Frequency |Detector/ Bandwidth EUT Beam | Ant. Pos . . RSE EIRP| Limit | Margin
MHz] | Trace | S | aHz) | MY | polarization | [HV] 'J'[i'l?n?t [/Zzég‘r‘gg [dBm] | [dBm] | [dB]
14210350 | RMS/Avg| Low 50 QPSK H v ] i 137.23 | -13.00 | -24.23
14214450 |RMS/Avg|  Mid 50 QPSK H v : : 237.37 | -13.00 | -24.37
142142.00 | RMS/Avg| High 50 QPSK H v ] ] 237.69 | -13.00 | -24.69
142107.50 | RMS/Avg| Low 50 QPSK v H - - 3717 | -13.00 | 2417
142161.00 | RMS/Avg|  Mid 50 QPSK v H ] i 37.14 | -13.00 | -24.14
142171.00 | RMS/Avg| High 50 QPSK v H - - 37.24 | -13.00 | -24.24

Table 7-37. L Patch Spurious Emissions Table (140-170GHz)
Notes
1. The RSE EIRP level is taken directly from the spectrum analyzer which includes the appropriate antenna
factors, cable losses, and harmonic mixer conversion losses. Measurements were performed at a distance

of 1 meter.

2. Toaddress compliance of MIMO RSE per KDB 662911 D01, the MIMO RSE EIRP is calculated by summing
the worst case H Beam EIRP and V Beam EIRP in linear powers units then converted back to dBm:

EIRP(H Beam) + EIRP(V Beam) = EIRP(MIMO)

(-37.23 dBm + -37.17 dBm) = (189.23 nW + 191.87 nW) = (381.10 nW) = -34.19 dBm
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. Keysight Spectrum Analyzer - Swept SA
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Spurious Emissions EIRP Sample Calculation

The raw radiated spurious level is converted to field strength in dBuV/m. Then, the RSE EIRP level is calculated by
applying the additional factors shown below for a test distance of 1 meter.

RSE EIRP [dBm] = Analyzer Level [dBm] + 107 + AFCL[dB/m] + 20Log(Dm) + Harmonic Mixer Loss (dB) — 104.8

Ant. Turn Table

Frequency |Detector/ Bandwidth EUT Beam | Ant. Pos . . RSE EIRP| Limit | Margin
MHz] | Trace | S | aHz) | MY | polarization | [HV] 'J'[i'l?n?t [/Zzég‘r‘gg [dBm] | [dBm] | [dB]
18528450 | RMS/Avg| Low 50 QPSK H v ] i 137.65 | -13.00 | -24.65
10114350 |RMS/Avg| Mid 50 QPSK H v : : 137.76 | -13.00 | -24.76
190704.00 | RMS/Avg| High 50 QPSK H v ] ] 37.75 | -13.00 | -24.75
100583.50 | RMS/Avg| Low 50 QPSK v H - - 37.75 | -13.00 | -24.75
190930.00 | RMS/Avg|  Mid 50 QPSK v H ] i 137.65 | -13.00 | -24.65
184611.00 | RMS/Avg| High 50 QPSK v H - - 37.72 | -13.00 | -24.72

Table 7-38. L Patch Spurious Emissions Table (170-200GHz)
Notes
1. The RSE EIRP level is taken directly from the spectrum analyzer which includes the appropriate antenna
factors, cable losses, and harmonic mixer conversion losses. Measurements were performed at a distance

of 1 meter.

2. Toaddress compliance of MIMO RSE per KDB 662911 D01, the MIMO RSE EIRP is calculated by summing
the worst case H Beam EIRP and V Beam EIRP in linear powers units then converted back to dBm:

EIRP(H Beam) + EIRP(V Beam) = EIRP(MIMO)

(-37.65 dBm + -37.75 dBm) = (171.79 nW + 167.88 nW) = (339.67 nW) = -34.69 dBm
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7.5

Band Edge Emissions

§2.1051, §30.203

Test Overview

All out of band emissions are measured in a radiated setup while the EUT is operating at its maximum duty cycle,
at maximum power, and at the appropriate frequencies. All modulations were investigated to determine the worst
case configuration. All modes of operation were investigated and the worst case configuration results are reported
in this section.

The minimum permissible attenuation level of any spurious emission is -13dBm/1MHz. However, in the
bands immediately outside and adjacent to the licensee's frequency block, having a bandwidth equal to 10
percent of the channel bandwidth, the conductive power or the total radiated power of any emission shall
be -5 dBm/MHz or lower.

Test Procedure Used

ANSI C63.26-2015 Section 5 and ANSI C63.26-2015 Section 6.4

Test Settings

CoNoA~WNE

Start and stop frequency were set such that both upper and lower band edges are measured.
Span was set large enough so as to capture all out of band emissions near the band edge
RBW = 1MHz

VBW > 3 x RBW

Detector = RMS

Number of sweep points = 2 x Span/RBW

Trace mode = trace average

Sweep time = auto couple

The trace was allowed to stabilize

Test Notes

1)
2)

3)
4)

5)

6)

The EUT was tested in three orthogonal planes and in all possible test configurations and positioning.
Band Edge measurements in this section are shown as equivalent conductive powers for direct comparison
to the 30.203 limit. The condutive power at the band edge is calculated by subtracting the gain of the EUT’s
antenna from the measured EIRP level. Antenna Gain information is shown on the following page.

Band Edge emissions were measured at a 1 meter distance.

The spectrum analyzer for each measurement shows an offset value that was determined using the
measurement antenna factor, cable loss, far field measurement distance, and EUT antenna gain. A sample
calculation is shown on the following page.

MIMO Band Edge plots shown below are mathematically summed conductive powers between spectrum
analyzer measurements on H Beam and V Beam. This MIMO bandedge plot was produced by summing
the following two spectrum analyzer traces: (1) the first trace is maximized while the EUT is transmitting in
H-beam and (2) the second trace is maximized while the EUT is transmitting in V-beam.

The MIMO Band Edges were calculated by using the “measure and sum the spectra across the outputs”
technique specified in Section 6.4.3.2.2 of ANSI C63.26-2015. The spectra were summed linearly and
converted to dBm for comparison with the limit.
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7.5.1 Antenna Gain Information at the Band Edge

The following antenna gain information is provided to demonstrate the antenna performance of the
37 — 40GHz band. These antenna gains were subtracted from the measured EIRP levels at the lower and upper
band edge frequencies to determine an equivalent conductive power that was compared directly with the §30.203
limits.

Beam Gain
Antenna | Channel Polarization Beam ID (dBi)
Low H 4 7.06
J Dipole V 133 7.24
. H 17 8.19
High
\Y 144 8.17
Low H 25 10.33
3 Patch \Y 168 11.29
High H 24 10.19
\Y 153 11.64
Low H 45 10.54
K Patch \Y 172 10.14
High H 45 10.82
\Y 172 8.23
o s s
L Pateh High H 35 | 10.63
\Y 176 8.94

Table 7-39. Antenna Gains at the Band Edges

Sample Analyzer Offset Calculation (at 37GHz)

Measurement Antenna Factor = 41.30dB/m

Cable Loss = 10.01dB

EUT Antenna Gain = 7.06dBi

Analyzer Offset (dB) = AF (dB/m) + CL (dB) + 107 + 20logi0(D) — 104.8dB — Gain (dBi), where D = 1m

=41.30dB/m + 10.01dB + 107 + 20logio(1m) — 104.8dB — 7.06dBi

= 44.52dB
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7.5.2 J Dipole Band Edge
H Beam

Plot 7-209. Lower Band Edge Plot (1CC 50MHz QPSK Full RB)

Plot 7-210. Lower Band Edge Plot (1CC 50MHz QPSK 1 RB)
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Plot 7-211. Lower Band Edge Plot (1CC 50MHz 16QAM 1 RB)

Plot 7-212. Lower Band Edge Plot (1CC 50MHz 64QAM 1 RB)
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Plot 7-213. Lower Band Edge Plot (1CC 100MHz QPSK Full RB)

Plot 7-214. Lower Band Edge Plot (1CC 100MHz QPSK 1 RB)
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Plot 7-215. Lower Band Edge Plot (1CC 100MHz 16QAM 1 RB)

Plot 7-216. Lower Band Edge Plot (1CC 100MHz 64QAM 1 RB)
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Plot 7-217. Lower Band Edge Plot (4CC 200MHz QPSK Full RB)

Plot 7-218. Lower Band Edge Plot (4CC 200MHz QPSK 1 RB)
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Plot 7-219. Lower Band Edge Plot (4CC 200MHz 16QAM 1 RB)

Plot 7-220. Lower Band Edge Plot (4CC 200MHz 64QAM 1 RB)
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Plot 7-221. Lower Band Edge Plot (4CC 400MHz QPSK Full RB)

Plot 7-222. Lower Band Edge Plot (4CC 400MHz QPSK 1 RB)
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Plot 7-223. Lower Band Edge Plot (4CC 400MHz 16QAM 1 RB)

Plot 7-224. Lower Band Edge Plot (4CC 400MHz 64QAM 1 RB)
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Plot 7-225. Upper Band Edge Plot (1CC 50MHz QPSK Full RB)

Plot 7-226. Upper Band Edge Plot (1CC 50MHz QPSK 1 RB)
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Plot 7-227. Upper Band Edge Plot (1CC 50MHz 16QAM 1 RB)

Plot 7-228. Upper Band Edge Plot (1CC 50MHz 64QAM 1 RB)
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Plot 7-229. Upper Band Edge Plot (1CC 100MHz QPSK Full RB)

Plot 7-230. Upper Band Edge Plot (1CC 100MHz QPSK 1 RB)
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Plot 7-231. Upper Band Edge Plot (1CC 100MHz 16QAM 1 RB)

Plot 7-232. Upper Band Edge Plot (1CC 100MHz 64QAM 1 RB)
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Plot 7-233. Upper Band Edge Plot (4CC 200MHz QPSK Full RB)

Plot 7-234. Upper Band Edge Plot (4CC 200MHz QPSK 1 RB)
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Plot 7-235. Upper Band Edge Plot (4CC 200MHz 16QAM 1 RB)

Plot 7-236. Upper Band Edge Plot (4CC 200MHz 64QAM 1 RB)
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Plot 7-237. Upper Band Edge Plot (4CC 400MHz QPSK Full RB)

Plot 7-238. Upper Band Edge Plot (4CC 400MHz QPSK 1 RB)
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Plot 7-239. Upper Band Edge Plot (4CC 400MHz 16QAM 1 RB)

Plot 7-240. Upper Band Edge Plot (4CC 400MHz 64QAM 1 RB)
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V Beam

Plot 7-241. Lower Band Edge Plot (1CC 50MHz QPSK Full RB)

Plot 7-242. Lower Band Edge Plot (1CC 50MHz QPSK 1 RB)
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Plot 7-243. Lower Band Edge Plot (1CC 50MHz 16QAM 1 RB)

Plot 7-244. Lower Band Edge Plot (1CC 50MHz 64QAM 1 RB)
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Plot 7-245. Lower Band Edge Plot (1CC 100MHz QPSK Full RB)

Plot 7-246. Lower Band Edge Plot (1CC 100MHz QPSK 1 RB)
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