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7.4 UNII Output Power Measurement

Test Overview and Limits

A transmitter antenna terminal of the EUT is connected to the input of an RF pulse power sensor. Measurement is
made using a broadband average power meter while the EUT is operating at its maximum duty cycle, at its
maximum power control level, as defined in ANSI C63.10-2013, and at the appropriate frequencies.

The output power limits are specified in the tables below.

UNII Maximum Conducted Power Limit Maximum e.i.r.p

Frequency Range
Band quency rang FcC ISED FCcC ISED

The lesser of 23.01dBm
UNII 1 5.15 - 5.25GHz 23.98dBm (250mW) N/A N/A (200mW) or 10dBm + 10l0g;0B

UNII 2A 5.25 - 5.35GHz

The lesser of 23.98dBm (250mW) or The lesser of 30dBm (1W) or

N/A

UNII 2C | 5.47 - 5.725GHz 11dBm + 10log;0B 17dBm + 10log:oB
UNII'3 | 5.725 - 5.850GHz 30dBm (1W) N/A N/A
UNIl4 | 5.850 — 5.895GHz N/A 30dBm (1W) 30dBm (1W)

Test Procedure Used

ANSI C63.10-2013 — Section 12.3.3.2 Method PM-G
ANSI C63.10-2013 — Section 14.2 Measure-and-Sum Technique

Test Settings
Average power measurements were performed only when the EUT was transmitting at its maximum power control
level using a broadband power meter with a pulse sensor. The power meter implemented triggering and gating

capabilities which were set up such that power measurements were recorded only during the ON time of the
transmitter. The trace was averaged over 100 traces to obtain the final measured average power.

Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

EUT

Figure 7-3. Test Instrument & Measurement Setup

Test Notes
None.
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MIMO Conducted Output Power Measurements

Average Conducted Power (dBm)
RU Index e Conducted Power | 5 pnt Gain Max e.ir.p e.i.r.p Limit e.i.r.p Margin
Band | Freq[MHz] | Channel Tones o = 5 Limit Margin a5 o o] el
dBm] o8] ' i
ANTT ANTZ MIMO ANTT ANTZ MIMO ANTT ANTZ MIMO

5180 & 501 91 9 6 586 58 5 T 1849
1 5200 7 501 9 7] 6 586 98 3 1844

5240 509 .99 8 565 .98 7] 18.48

5260 506 4 7] 557 98 7] 1866
24 5280 494 591 599 .98 7 5

5320 6 462 572 583 6 98 2

5500 100 26T 5 563 594 549 876 .98 87
2 5600 120 26T 3 515 599 511 802 .98

5720 144 26T 7 507 588 538 846 98

5745 149 26T 7 512 589 546 848 0
3 5785 57 26T 46 7 561 550 5 514 857 0 2.

5825 65 26T gz Al 490 598 589 599 895 0 2389

5845 169 26T 17 4 501 565 I 599 580 801 - 771
4 5865 73 26T 8 21 568 534 5. 592 567 881 - 1781

5885 77 26T 7 456 572 1 548 573 862 1789

Table 7-8. MIMO

t Pdwer (26 Tones)

Average Conducted Power (dBm)

Conducted Power

Band | Freq[MHz] [ Channel Tones = a0 Limit Margin Dir. ?-;:ll Gain ME :'.rl‘-]r-n e-l»[;:k;ﬂk e-l-nrd ':]avgm
[ ANTi | ANZ [ wmimo ANTT ANTZ Mo ANTT ANTZ MIMO (o] loe]
5180 52° .7 8! 74 .00 98 )7
1 5200 57 & 5 5 09 %8
5240 52° 8. 8! 7€ .92 98
5260 57 73 7 7 82 %
2A 5280 52° 02 19 98
5320 57 02 04 %8
5500 100 52 14 9 95 98
2¢ 5600 120 5 15 : %2 .98 5
5720 144 52° 12 85 98 . -148
5745 149 52T 15 o1 0 1531 5
3 5785 157 52T 09 7 38 0 1553 204
5625 65 52T 890 22 . X 87 0 1557 2063
5845 169 52T 912 2 20 89 928 1237 - 1575 1425
4 5865 173 SoT 940 % 25 915 : z X 926 1239 z ; 1577 423
5885 177 52T 874 X 9% 841 2 X 949 1218 - B 1557 443
Table 7-9. MIMO 20MHz BW (UNII) Maximum Conducted Output Power (52 Tones)
Average Conducted Power (dBm)
q e RU Index - e IPower | pir Ant. Gain Max e.ir.p e.ir.pLimit e.i.r.p Margin
Ban Freq [MHz] annel Tones 53 7 Limit Margin a8l [dBm] [dBm] [dB]
NTT ANT: MIMO ANT ANT MIMO dBm] a8l
5180 0 03 - 13 - 4.37 2398 61 93 7.30 300 12,70
1 5200 2 0 03 15 44 241 2398 57 93 7.34 300 12,66
5240 4 Of 9 .25 .47 23.98 .93 74 30.0 -12.60
5260 0 24 29 4 47 2398 86 7. 300 12,67
2A 5280 06 34 39 1 .96 2.06 2398 86 7.25 300 1275
5320 4 106 8 B .64 .33 34 .35 2398 . .86 A 30. .50
5500 106 88 3 62 98 109 2.57 2398 9.36 .07 7. 30, 30
2C 5600 106 .93 .9 .95 89 61 4.76 23.98 -9.03 .07 8.02 30 .98
5720 14 106 68 .7 .74 .56 .51 4.55 23.98 -9.24 .07 7.81 30. 19
5745 106 58 99 80 98 98 299 30 1501 16 8.15 36 85
3 5785 106 .53 .26 .41 97 45 4.73 30 -1527 .16 7.88 36. -18.12
5825 65 106 52 74 .64 64 79 4.7 30 -15.27 .16 7.88 36. 12
5845 69 106 150/ .68 65 77 73 4.7¢ - - .38 8.14 30.0 -11.86
4 5865 173 106 41 .65 .54 .66 77 4.7 o o .38 8.11 30.0 -11.89
5885 177 106 .56 .99 .79 70 77 4.7 = B .38 8.17 30.0 -11.83
Table 7-10. MIMO 20MHz BW (UNII) Maximum Conducted Output Power (106 Tones)
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Average Conducted Power (dBm)

[ c
Band | Freq[MHz] Channel Tones RU Index LimnPower Margigower Dir. Ant' Gain Max e.i.r.p e.i.r.p Limit e.i.r.p Margin
61 (dBm] [dB] [dBi] [dBm] [dBm] [dB]
ANT1 ANT2 MIMO
80 36 4 10 . 417 -9.8 7.0 0.0 -
1 00 40 4 .09 . 417 -9.8 7.0 0.0 -
40 4 4 24 .26 4.26 -9.7: 71 0.0 -
[ 5260 4 28 27 429 9.6 7. 0.0 5
2A 5280 4 34 .3 4. 2. -9.62 7.2 0.0 -12.
532 4 4 4 7. 4. 23. -9.37 74 .0 -12.53
550 100 4 . A 4.4 23 -9.49 .07 7.57 .0 -12.43
2C 60 120 4 7 .6 4.74 23 -9.24 .07 7.81 .0 -12.19
72 144 4 .5¢ .53 4.56 23. -9.42 .07 7.63 .0 -12.37
745 49 4 .38 75 4.58 -15.42 774 .0 =
3 785 7 4 91 .50 472 -15.28 7.88 .0 -18.12
5825 65 4 .64 .84 47 -15.25 . 791 .0 -18.0¢
5845 69 4 73 77 4.7 = = .38 8.14 0.0 -11.8
4 5865 73 4 70 .81 4.77 = = .38 8.15 0.0 -11.85
5885 77 4 32 74 4.55 = B .38 793 0.0 -12.07
Table 7-11. MIMO 20MHz BW (UNII) Maximum Conducted Output Power (242 Tones)
Average Conducted Power (dBm| ducted
RU Index o) © L e | @ -Power Dir. Ant. Gain Max e.i.r.p e.i.r.p Limit e.i.r.p Margin
Band | Freq[MHz] | Channel Tones Limit Margin y
65 {dBm] [dB] [dBi] [dBm] [dBm] [dB]
ANT1 ANT2 MIMO
1 5190 38 484T 11.32 11.42 14.3 23.98 -9.60 2.93 17.31 30.0 -12.69
5230 46 484T 11.23 11.50 14.3: 23.98 -9.60 2.93 17.31 30.0 -12.69
2A 5270 54 484T 11.61 11.58 14.6 23.98 -9.37 2.86 17.47 30.0 -12.53
5310 62 4841 11.63 11.98 14.82 23.9 -9.16 2.86 17.68 0.0 -12.32
5510 0: 484 67 0.80 4.27 .9 =7 .07 7.34 0.0 -
2C 5590 1 484 78 A48 4.64 .9 -9.34 .07 771 0.0 -
710 4 484 .69 .57 4.64 3.9 -9.34 .07 771 0.0 =
3 | 5755 5 484 51 79 4.66 30 -15.34 .16 7.82 6.0 -18.
795 59 484 45 21 434 30 -15.66 .16 7.50 6.0 -18.50
4 5835 67 484 39 .70 4.56 = o .38 7.94 0.0 -12.06
5875 75 484 12 A7 431 38 7.69 0.0 -12.31

Table 7-12. MIMO 40MHz BW (UNII) Maxim

um Conducted Outp

ut Power (484 Tones)
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Average Conducted Power (dBm) Conducted Power | C Power
RU Index . N Dir. Ant. Gain Max e.i.r.p e.i.r.p Limit e.i.r.p Margin
Band | Freq[MHz] | Channel Tones Limit Margin .
67 (dBm] [dB] [dBi] [dBm] [dBm] [dB]
ANT1 ANT2 MIMO i
1 5210 42 996T 11.45 11.58 14.53 23.98 -9.45 2.93 17.45 30.0 -12.55
2A 5290 58 996T 11.16 11.47 14.33 23.98 -9.65 2.86 17.19 30.0 -12.81
5530 10 996T 11.84 11.39 14.63 23.9 -9.35 .07 17.70 0.0 -12.30
2C 610 2 99i 79 .33 4.58 23.9 -9.40 .07 /A 0.0 =12
690 3 99i .54 .01 4.29 23.9 -9.69 .07 7. 0.0 -12.64
3 775 55 99i .89 .62 477 30 -15.23 .16 6.0 -18.0¢
4 5855 71 99 46 .61 4.55 .38 7 93 0.0 -12.07
Table 7-13. MIMO 80MHz BW (UNII) MaX|mum Conducted Output Power (996 Tones)
Average Conducted Power (dBm) Cond q C
RU Index . ey -Power Dir. Ant. Gain Max e.i.r.p e.i.r.p Limit e.i.r.p Margin
Band | Freq[MHz] Channel Tones Limit Margin .
68 (dBm] (dB] [dBi] [dBm] [dBm] [dB]
ANT1 ANT2 MIMO i

1/2A 5250 50 2x99 28 .25 14.28 23.98 -9.70 .93 720 0.0 -12.80

2C 5570 114 2x99 .60 .37 14.50 23.98 -9.48 .07 7.57 0.0 -12.43

3/4 5815 163 2x99 .09 .18 14.15 7.53 -12.47

Table 7-14. MIMO 160MHz BW (UNII) MaX|mum Conducted Output Power (2x996 Tones)
A Conducted Power (dBm)
]| e Tones - R e N -, °°""':;‘:;’i:°‘”°’ Dir. A[\;;.“ Gain M.[: Be.i.r.p e.ir.pLimit e.ir.pMargin
m] [dBm] [dB]
ANTT ANTZ MIMO ANT ANTZ MIMO ANTT NT: MIMO [dBm] e8]

7 5200 0 524267 El 2 931 0 83 7 2398 201 7490 1510
2A 5280 56 52426T 64 1 9.14 7 8.0 6 2398 1215 1469 -1531
20 5600 120 524267 8 43 930 0 80 28 2398 12.08 1497 1503

3 5785 157 524267 . 8 52z 949 i 77 73 30 1809 1507 2093
4 5865 73 52267 ¥ Y X} 935 X 10 1551 1449

Table 7-15. MIMO 20MHz BW (UNII) MaX|mum Conducted Output Power (52 + 26 Tones)
Average Conducted Power (dBm) T - - - — - -
= Band | FreqiMitz] | Ghannel fra— - MRU a:andex - Mrgin Dir. ?v;:ﬂ Gain Ma[:aer.rll.]r.p e.li:;: r:l]mll e.i.r.p Margin
o ANTT ANT. MIMO ANTT ANT. [ aNTi [ ANtz | MiMo | 4]
I 1 5200 40 106+26T 10.53 54 1 9.72 293 1718 300
= 2A 5280 56 106+26T 10.49 54 9.83 286 17.01 300
< 2c [ 5600 120 106+26T 1048 55 987 307 1718 300
3 5785 157 106+26T 1009 2 1579 316 1736 360 54
4 5865 173 106+26T 11.48 K K 14.46 338 18.08 300
Table 7-16. MIMO 20MHz BW (UNII) Maximum Conducted Output Power (106 + 26 Tones)
A Conducted Power (dB
et ||z | @ Tones — Dn:r;:f :duwu( ) - o c"‘"“"‘“::i:""’e’ Dir. A[\;: Gain Max e.ir.p e.i.r.pLimit e.i.r.p Margin
] [dBm] [dBm] [a8]
ANTT NT MIMO il T2 MO ANTT ANTZ MIMO (2] o8]
1 5210 42 4+242T 03 77 13 0! 74 4 76 A 98 -9.55 7.3
24 5290 55 442427 05 5 37 2 7 5 80 98 947 73
5530 106 4+242T 68 7 7 5 83 98 E 79
2 5610 122 442427 50 E 5 7 85 .98 B 7.77
5690 138 442427 89 54 ; K 7 58 98 9; 78 5
3 5775 155 442427 .50 22 3 .7 .5 .31 0 -15.49 N 17.66 |E 34
3 5855 71 3442427 7 45 60 - - 8.00 1200
Table 7- 17 MIMO 80M Hz BW (UNII) Maximum Conducted Output Power (484 + 242 Tones)
Average Conducted Power (dBm) Conducted Power ) ) . o . .
Band | Freq[MHz] | Channel Tones S R index 5 Limit Morgin oir- ‘[‘;‘;'If"“ M'[:;":"]"P s &;:]'“" e""‘{;'l;"]‘“-""
ANTT ANTZ MIMO ANTT [ ANTZ | MIMO ANTT [ ANTZ MIMO [dBm] [a8]
1/2A 5250 50 996+484T 11.04 | 11.82 | 1446 11.02 [ 11.87 [ 1448 11.03 I 11.93 [ 1451 2398 -9.47 293 17.44 300 12.56
2C 5570 114 996+484T 10.82 | 11.52 | 1419 10.88 | 11.54 | 14.23 10.84 \ 11.52 | 14.20 2398 975 3 07 17.30 300 12.70
3/4 | 5815 63 996+484T 14| 1146 | 1431 120 | 1164 1444 1132 66| 1450 17.89 300 211

Table 7-18. MIMO 160MHz BW (UNII) Maximum Conducted Output Power (996 + 484 Tones)
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Note:

Per ANSI C63.10-2013 and KDB 662911 v02r01 Section E)1), the conducted powers at Antenna 1 and Antenna 2
were first measured separately during MIMO transmission as shown in the section above. The measured values
were then summed in linear power units then converted back to dBm.

Per ANSI C63.10-2013 Section 14.4.3, the directional gain is calculated using the following formula, where Gn is
the gain of the nth antenna and Nant, the total number of antennas used.

Directional gain = 10 log[(106¥20 + 106220 + __ + 106¥20)2 / Nant] dBi
Sample MIMO Calculation:

At5180MHz in 802.11be (20MHz BW 242T) mode, the average conducted output power was measured to be 11.03
dBm for Antenna 1 and 11.21 dBm for Antenna 2.

Antenna 1 + Antenna 2 = MIMO
(11.10 dBm + 11.21 dBm) = (12.88 mW + 13.21 mW) = 26.09 mW = 14.17 dBm
Sample e.i.r.p. Calculation:

At 5180MHz in 802.11be (20MHz BW 242T) mode, the average MIMO conducted power was calculated to be
14.17 dBm with directional gain of 2.93 dBi.

e.i.r.p. (dBm) = Conducted Power (dBm) + Ant gain (dBi)

14.17 dBm + 2.93 dBi =17.30 dBm
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7.5 Maximum Power Spectral Density

Test Overview and Limit

The spectrum analyzer was connected to the antenna terminal while the EUT was operating at its maximum duty
cycle, at its maximum power control level, as defined in ANSI C63.10-2013, and at the appropriate frequencies.
Method SA-1, as defined in ANSI C63.10-2013, was used to measure the power spectral density.

The output power density limits are as specified in the tables below.

UNII Maximum Power Spectral Density
Frequency Range

Band FCC ISED

UNII 1 5.15 - 5.25GHz 11dBm/MHz 10dBm/MHz e.i.r.p
UNII 2A 5.25 - 5.35GHz

11dBm/MHz

UNII 2C 5.47 - 5.725GHz

UNII 3 5.725 — 5.850GHz 30dBm/500kHz

UNII 4 5.850 — 5.895GHz 14dBm/MHz e.i.r.p

Test Procedure Used

ANSI C63.10-2013 — Section 12.3.2.2 (Method SA-1)
ANSI C63.10-2013 — Section 14.3.2.2 Measure-and-Sum Technique

Test Settings

Analyzer was set to the center frequency of the UNII channel under investigation
Span was set to encompass the entire emission bandwidth of the signal

RBW = 1MHz

VBW = 3MHz

Number of sweep points > 2 x (span/RBW)

Sweep time = auto

Detector = power averaging (RMS)

Trigger was set to free run for all modes

© ©®© N o gk~ w NP

Trace was averaged over 100 sweeps

10. The peak search function of the spectrum analyzer was used to find the peak of the spectrum.
Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

e T

Figure 7-4. Test Instrument & Measurement Setup

Test Notes

The power spectral density for each channel was measured with the RU index showing the highest conducted
power.
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Summed MIMO Power Spectral Density Measurements

Frequency 802.11 Antenna 1 | Antenna 2 MIMO Max Conducted | Margin
Channel Summed PSD

[MHz] MODE PSD [dBm] | PSD [dBm] (dBm] PSD [dBm] [dB]

5180 be (20MHz) 36 3.30 3.71 6.52 11.00 -4.48

5200 be (20MHz) 40 3.24 3.71 6.49 11.00 -4.51

-Fg' 5240 be (20MHz) 48 3.10 3.56 6.35 11.00 -4.65
- 5190 be (40MHz) 38 3.19 4.22 6.75 11.00 -4.25
5230 be (40MHz) 46 3.00 3.98 6.53 11.00 -4.47

5210 be (80MHz) 42 2.95 3.43 6.21 11.00 -4.79

Band 1/2A 5250 be (160MHz) 50 3.24 3.71 6.49 11.00 -4.51
5260 be (20MHz) 52 7.80 7.96 10.89 11.00 -0.11

< 5280 be (20MHz) 56 8.41 7.49 10.99 11.00 -0.01
.‘: 5320 be (20MHz) 64 7.65 7.59 10.63 11.00 -0.37
§ 5270 be (40MHz) 54 7.56 8.03 10.81 11.00 -0.19
5310 be (40MHz) 62 6.57 8.90 10.90 11.00 -0.10

5290 be (80MHz) 58 6.24 9.07 10.89 11.00 -0.11

5500 be (20MHz) 100 8.08 7.53 10.82 11.00 -0.18

5600 be (20MHz) 120 8.05 7.80 10.93 11.00 -0.07

5720 be (20MHz) 144 7.99 7.67 10.84 11.00 -0.16

%) 5510 be (40MHz) 102 7.54 7.35 10.46 11.00 -0.54
.': 5590 be (40MHz) 118 7.84 7.86 10.86 11.00 -0.14
§ 5710 be (40MHz) 142 7.65 7.98 10.83 11.00 -0.17
5530 be (80MHz) 106 8.17 7.73 10.96 11.00 -0.04

5610 be (80MHz) 122 7.35 7.86 10.62 11.00 -0.38

5690 be (80MHz) 138 7.84 7.89 10.87 11.00 -0.13

5570 be (160MHz) 114 7.63 7.95 10.80 11.00 -0.20
Table 7-19. Bands 1, 2A, 2C MIMO Conducted Power Spectral Density Measurements MIMO (26 Tones)

MIMO :
Frequency 802.11 Antenna 1 | Antenna 2 Max Conducted | Margin
Channel Summed PSD

[MHz] MODE PSD [dBm] | PSD [dBm] (dBm] PSD [dBm] [dB]
5745 be (20MHz) 149 6.08 6.15 9.13 30.00 -20.87
- 5785 be (20MHz) 157 6.30 5.13 8.76 30.00 -21.24
o 5825 be (20MHz) 165 6.19 6.01 9.11 30.00 -20.89
3 5755 be (40MHz) 151 5.90 6.27 9.10 30.00 -20.90
5795 be (40MHz) 159 6.66 6.39 9.53 30.00 -20.47
5775 be (80MHz) 155 5.95 6.11 9.04 30.00 -20.96

Table 7-20. Band 3 MIMO Conducted Power Spectral Density Measurements MIMO (26 Tones)
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Frequency 802.11 Antenna 1 | Antenna 2 | Antenna Gain | MIMO Summed Max EIRP Margin
Channel K PSD

[MHz] MODE PSD [dBm] | PSD [dBm] [dBi] EIRP PSD [dBm] [dBm] [dB]

Band 3/4 5845 be (20MHz) 169 7.66 7.40 3.38 13.92 14.00 -0.08
5865 be (20MHz) 173 7.32 7.28 3.38 13.69 14.00 -0.31

5885 be (20MHz) 177 7.38 7.68 3.38 13.92 14.00 -0.08

5835 | be (40MHz) | 167 7.08 8.01 3.38 13.96 14.00 -0.04
5875 be (40MHz) 175 7.25 7.72 3.38 13.88 14.00 -0.12

Band 3/4 5855 be (80MHz) 171 6.88 8.07 3.38 13.91 14.00 -0.09
5815 be (160MHz) 163 7.49 7.57 3.38 13.92 14.00 -0.08

Table 7-21. Bands 3/4 MIMO Conducted Power Spectral Density Measurements MIMO (26 Tones)

Frequency 802.11 Antenna 1 | Antenna 2 MIMO Max Conducted | Margin
Channel Summed PSD
[MHz] MODE PSD [dBm] | PSD [dBm] (dBm] PSD [dBm] [dB]
5180 be (20MHz) 36 0.04 0.35 3.21 11.00 -7.79
» 5200 be (20MHz) 40 0.56 0.87 3.73 11.00 -7.27
° 5240 be (20MHz) 48 0.12 0.60 3.38 11.00 -7.62
= 5190 be (40MHz) 38 -2.54 -2.48 0.50 11.00 -10.50
5230 be (40MHz) 46 -2.91 -2.35 0.39 11.00 -10.61
5210 be (80MHz) 42 -5.59 -4.43 -1.97 11.00 -12.97
Band 1/2A 5250 be (160MHz) 50 -8.98 -9.27 -6.11 11.00 -17.11
5260 be (20MHz) 52 -0.22 0.03 2.92 11.00 -8.08
< 5280 be (20MHz) 56 -0.63 -0.40 2.49 11.00 -8.51
.‘: 5320 be (20MHz) 64 -0.36 -0.02 2.82 11.00 -8.18
5 5270 be (40MHz) 54 -3.10 -2.94 -0.01 11.00 -11.01
5310 be (40MHz) 62 -2.68 -2.66 0.34 11.00 -10.66
5290 be (80MHz) 58 -6.30 -5.02 -2.60 11.00 -13.60
5500 be (20MHz) 100 0.81 -0.09 3.39 11.00 -7.61
5600 be (20MHz) 120 0.47 0.14 3.32 11.00 -7.68
5720 be (20MHz) 144 0.67 0.55 3.62 11.00 -7.38
o 5510 be (40MHz) 102 -2.74 -3.80 -0.23 11.00 -11.23
.'; 5590 be (40MHz) 118 -2.52 -2.74 0.38 11.00 -10.62
§ 5710 be (40MHz) 142 -2.13 -2.38 0.76 11.00 -10.24
5530 be (80MHz) 106 -4.63 -5.94 -2.22 11.00 -13.22
5610 be (80MHz) 122 -4.95 -5.02 -1.98 11.00 -12.98
5690 be (80MHz) 138 -4.71 -5.46 -2.06 11.00 -13.06
5570 be (160MHz) 114 -8.31 -8.45 -5.37 11.00 -16.37

Table 7-22. Bands 1, 2A, 2C MIMO Conducted Power Spectral Density Measurements MIMO (Full Tones)
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Frequency 802.11 Antenna 1 [ Antenna 2 MIMO Max Conducted | Margin
Channel Summed PSD
[MHz] MODE PSD [dBm] [ PSD [dBm] [dBm] PSD [dBm] [dB]
5745 be (20MHz) 149 -2.52 -2.27 0.62 30.00 -29.38
- 5785 be (20MHz) 157 -1.84 -2.18 1.00 30.00 -29.00
g 5825 be (20MHz) 165 -2.15 -1.92 0.98 30.00 -29.02
3 5755 be (40MHz) 151 -5.18 -5.28 -2.22 30.00 -32.22
5795 be (40MHz) 159 -5.13 -5.62 -2.36 30.00 -32.36
5775 be (80MHz) 155 -7.08 -7.57 -4.31 30.00 -34.31
Table 7-23. Band 3 MIMO Conducted Power Spectral Density Measurements MIMO (Full Tones)
. Max EIRP .
Frequency 802.11 Channel Antenna 1 | Antenna 2 | Antenna Gain | MIMO Summed PSD Margin
[MHz] MODE PSD [dBm] | PSD [dBm] [dBI] EIRP PSD [dBm] (dBm] [dB]
Band 3/4 5845 be (20MHz) 169 0.64 0.36 3.38 6.89 14.00 -7.11
5865 be (20MHz) 173 1.04 1.06 3.38 7.44 14.00 -6.56
5885 be (20MHz) 177 0.70 0.63 3.38 7.05 14.00 -6.95
5835 | be (40MHz) | 167 -2.64 -2.70 3.38 3.72 14.00 | -10.28
5875 be (40MHz) 175 -2.42 -2.27 3.38 4.05 14.00 -9.95
Band 3/4 5855 be (80MHz) 171 -4.32 -4.66 3.38 1.91 14.00 -12.09
5815 be (160MHz) 163 -8.10 -8.61 3.38 -1.96 14.00 -15.96

Table 7-24. Bands 3/4 MIMO Conducted Power Spectral Density Measurements MIMO (Full Tones)

Frequency 802.11 Channel Antenna 1 | Antenna 2 SumMrT:'(\e/ldoPSD Max Conducted | Margin

[MHz] MODE PSD [dBm] | PSD [dBm] [dBm] PSD [dBm] [dB]

Band 1 5200 be (20MHz) 40 2.32 2.94 5.65 11.00 -5.35
Band 2A 5280 be (20MHz) 56 5.20 4.83 8.03 11.00 -2.97
Band 2C 5600 be (20MHz) 120 5.32 5.51 8.43 11.00 -2.57
Band 3 5785 be (20MHz) 157 2.96 3.20 6.09 30.00 -23.91

Table 7-25. Bands 1, 2A, 2C, 3 MIMO Conducted Power Spectral Density Measurements MIMO (52+26T)

Max EIRP
Frequency 802.11 Channel Antenna 1 [ Antenna 2 | Antenna Gain | MIMO Summed aI:(SD Margin
[MHz] MODE PSD [dBm] | PSD [dBm] [dBi] EIRP PSD [dBm] [dBm] [dB]
5865 be (20MHz) 173 5.99 6.33 3.38 12.55 14.00 -1.45

Table 7-26. Band 4 MIMO Conducted Power Spectral Density Measurements MIMO (52+26T)

MIMO
Frequency 802.11 Antenna 1 | Antenna 2 Max Conducted | Margin
Channel Summed PSD

[MHz] MODE PSD [dBm] [ PSD [dBm] [dBm] PSD [dBm] [dB]

Band 1 5200 be (20MHz) 40 3.24 3.72 6.50 11.00 -4.50
Band 2A 5280 be (20MHz) 56 2.94 2.59 5.78 11.00 -5.22
Band 2C 5600 be (20MHz) 120 3.42 3.61 6.53 11.00 -4.47
Band 3 5785 be (20MHz) 157 1.36 0.70 4.05 30.00 -25.95

Table 7-27. Bands 1, 2A, 2C, 3 MIMO Conducted Power Spectral Density Measurements MIMO (26+106T)
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Band 1
Band 2A

Band 2C

Band 3

Frequency 802.11 Antenna 1 [ Antenna 2 | Antenna Gain | MIMO Summed Max EIRP Margin
Channel . PSD
[MHz] MODE PSD [dBm] | PSD [dBm] [dBIi] EIRP PSD [dBm] (dBm] [dB]
5865 be (20MHz) 173 4.01 4.07 3.38 10.43 14.00 -3.57
Table 7-28. Bands 4 MIMO Conducted Power Spectral Density Measurements MIMO (26+106T)
MIMO .
Frequency 802.11 Antenna 1 | Antenna 2 Max Conducted | Margin
Channel Summed PSD
[MHz] MODE PSD [dBm] | PSD [dBm] [dBm] PSD [dBm] [dB]
5210 be (80MHz) 42 -3.79 -3.74 -0.75 11.00 -11.75
5290 be (80MHz) 58 -3.49 -3.72 -0.59 11.00 -11.59
5530 be (80MHz) 106 -2.45 -2.53 0.52 11.00 -10.48
5610 be (80MHz) 122 -2.43 -2.74 0.43 11.00 -10.57
5690 be (80MHz) 138 -2.75 -3.21 0.04 11.00 -10.96
5775 be (80MHz) 155 -5.30 -5.67 -2.47 30.00 -32.47
Table 7-29. Bands 1, 2A, 2C, 3 MIMO Conducted Power Spectral Density Measurements MIMO (242+484T)
. Max EIRP ]
Frequency 802.11 Antenna 1 [ Antenna 2 | Antenna Gain | MIMO Summed Margin
Channel . PSD
[MHz] MODE PSD [dBm] | PSD [dBm] [dBi] EIRP PSD [dBm] (dBm] [dB]
5855 be (80MHz) 171 -2.25 -2.55 3.38 3.99 14.00 -10.01

| Band3/a

Table 7-30. Bands 3/4 MIMO Conducted Power Spectral Density Measurements MIMO (242+484T)

MIMO
Frequency 802.11 Antenna 1 | Antenna 2 Max Conducted | Margin
Channel Summed PSD

[MHz] MODE PSD [dBm] | PSD [dBm] (dBm] PSD [dBm] [dB]
Band 1/2A 5250 be (160MHz) 50 -7.05 -7.02 -4.02 11.00 -15.02
Band 2C 5570 be (160MHz) 114 -7.26 -7.33 -4.28 11.00 -15.28
Table 7-31. Bands 1, 2A, 2C MIMO Conducted Power Spectral Density Measurements MIMO (484+996T)

. Max EIRP ]
Frequency 802.11 Antenna 1 [ Antenna 2 | Antenna Gain | MIMO Summed Margin

Channel . PSD

[MHz] MODE PSD [dBm] | PSD [dBm] [dBI] EIRP PSD [dBm] (dBm] [dB]

| Band 3/4 5855 be (80MHz) 171 -6.59 -6.64 3.38 -0.22 14.00 -14.22

Table 7-32. Bands 3/4 MIMO Conducted Power Spectral Density Measurements MIMO (484+996T)
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@ clement
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@ element
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@ element
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5.390000000 GHz
| sz

CF Step
20.000000 MHz
Auto Man

Freq Offset

0 Hz
s |
Scale Type

Span 200.0 MHz||ES Lin

Z /1. #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)] =
IMSG STATUS

Plot 7-115. Power Spectral Density Plot MIMO ANT1 (80MHz BW 802.11be — 484+242Tones (UNIlI Band 2A) — Ch. 58)

' Keysight Spectrum Analyzer - Swept SA [E=R[E=R
RL RF | 500 ac | CORREC SENSE:INT| ALIGN AUTO

#Avg Type: RMS Frequency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 26 dB

Auto Tune

Center Freq
6.600000000 GHz

StartFreq
5.5675000000 GHz

Stop Freq
5.625000000 GHz
|

CF Step
5.000000 MHz
Auto Man

Freq Offset

0 Hz
|
Scale Type

Span 50.00 MHz |5 Lin
#VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

Plot 7-116. Power Spectral Density Plot MIMO ANT1 (20MHz BW 802.11be — 52+26 Tones (UNIl Band 2C) — Ch. 120)
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. Keysight Spectrum Analyzer - Swept SA (==
RL | 500 ac | CORREC SENSE:INT| ALIGN AUTO  [01:13:07 PM Apr18, 2024
#Avg Type: RMS i
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/100 iR
IFGain:Low #Atten: 26 dB

Frequency

Auto Tune

Center Freq
6.600000000 GHz

StartFreq
55675000000 GHz

Stop Freq
5.625000000 GHz
| sz

CF Step
5.000000 MHz
Auto Man

Freq Offset

0 Hz
s |
Scale Type

Span 50,00 MHz||Es Lin

Z 1. #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)] =
IMSG STATUS

Plot 7-117. Power Spectral Density Plot MIMO ANT1 (20MHz BW 802.11be — 106+26 Tones (UNIl Band 2C) — Ch. 120)

. Keysight Spectrum Analyzs
RL RF

er - Swept SA EEE
| 500 AC | CORREC SENSE:INT| ALIGN AUTO
#Avg Type: RMS Frequency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 26 dB

Auto Tune

Center Freq
6.610000000 GHz

StartFreq
5.5610000000 GHz

Stop Freq
5.710000000 GHz
|

CF Step
20.000000 MHz
Auto Man

Freq Offset

0 Hz
|
Scale Type

Span 200.0 MHz |5 Lin
#VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

Plot 7-118. Power Spectral Density Plot MIMO ANT1 (80MHz BW 802.11be — 484+242Tones (UNII Band 2C) — Ch. 122)
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@ element

. Keysight Spectrum Analyzer - Swept SA (==
RL | 500 ac | CORREC SENSE:INT| ALIGN AUTO  [02:04:42 PM Apr18, 2024
#Avg Type: RMS i
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/100 iR
IFGain:Low #Atten: 26 dB

Frequency

Auto Tune

Center Freq
6.570000000 GHz

StartFreq
5.370000000 GHz

Stop Freq
5.770000000 GHz
| sz

CF Step
40.000000 MHz
Auto Man

Freq Offset

0 Hz
s |
Scale Type

Span 400,0 MHz||ES Lin

Z /1. #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)] =
IMSG STATUS

Plot 7-119. Power Spectral Density Plot MIMO ANT1 (160MHz BW 802.11be — 996+484 Tones (UNIl Band 2C) — Ch. 114)

e Keysight Spectrum Analyz
RL RF

er - Swept SA =[P [nn)
[500 AC | CORREC SENSE:INT| ALIGN AUTO  [11:28:05 AM Apri18, 2024 F
#Avg Type: RMS requency

PNO: Fast —»— T1rig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 26 dB

Auto Tune

10 dBidiv  Ref 25.00 dBm - |
Log

Center Freq
5785000000 GHz

StartFreq
5.760000000 GHz

Stop Freq
6.810000000 GHz
E————— |

CF Step
5.000000 MHz
Auto Man

Freq Offset

0 Hz
s
Scale Type

._.‘.m.n-u..

Lin

Span 50.00 MHz |5
#VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

Plot 7-120. Power Spectral Density Plot MIMO ANT1 (20MHz BW 802.11be — 52+26 Tones (UNIl Band 3) — Ch. 157)
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@ element

. Keysight Spectrum Analyzer - Swept SA (==
RL | 500 ac | CORREC SENSE:INT| ALIGN AUTO  [01:16:03 PM Apr18, 2024
#Avg Type: RMS i
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/100 iR
IFGain:Low #Atten: 26 dB

Frequency

Mkr1 5.778 95 GHz Auto Tune
0.230 dBm - |

Center Freq
6.785000000 GHz

StartFreq
5.760000000 GHz

Stop Freq
5.810000000 GHz
| sz

CF Step
5.000000 MHz
Auto Man

Freq Offset

0 Hz
s |
Scale Type

Span 50,00 MHz||Es Lin

#VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)] =
IMSG STATUS

Plot 7-121. Power Spectral Density Plot MIMO ANT1 (20MHz BW 802.11be — 106+26 Tones (UNIl Band 3) — Ch. 157)

' Keysight Spectrum Analyzer - Swept SA [E=R[E=R
RL RF | 500 ac | CORREC SENSE:INT| ALIGN AUTO

#Avg Type: RMS Frequency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 26 dB

Auto Tune

Center Freq
6.775000000 GHz

StartFreq
5.675000000 GHz

Stop Freq
5875000000 GHz
|

CF Step
20.000000 MHz
Auto Man

Freq Offset

0 Hz
|
Scale Type

Span 200.0 MHz |5 Lin
#VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

Plot 7-122. Power Spectral Density Plot MIMO ANT1 (80MHz BW 802.11be — 484+242Tones (UNIl Band 3) — Ch. 155)
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element

' Keysight Spectrum Analyzer - Swept SA =R
RL | 500 ac | CORREC SENSE:INT| ALIGN AUTO  [11:31:21 AM Apr18, 2024
#Avg Type: RMS i
PNO: Fast —»— 1Tig: Free Run G
IFGain:Low Atten: 26 dB

Frequency

Auto Tune

Center Freq
6.865000000 GHz

StartFreq
5.840000000 GHz

Stop Freq
5.890000000 GHz
| sz

CF Step
5.000000 MHz
Auto Man

Freq Offset

0 Hz
s |
Scale Type

Span 50,00 MHz||Es Lin

Z 1. #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)] =
IMSG STATUS

Plot 7-123. Power Spectral Density Plot MIMO ANT1 (20MHz BW 802.11be — 52+26 Tones (UNIl Band 4) — Ch. 173)

' Keysight Spectrum Analyzer - Swept SA ==
Q AC | CORREC SENSE:INT] ALIGN AUTO

RL RF
#Avg Type: RMS Frequency

PNO: Fast —»— 1rig: Free Run
IFGain:Low Atten: 26 dB

Auto Tune

Center Freq
6.865000000 GHz

StartFreq
5.840000000 GHz

Stop Freq
5.890000000 GHz
|

CF Step
5.000000 MHz
Auto Man

Freq Offset

0 Hz
|
Scale Type

Span 50.00 MHz |5 Lin
#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

Plot 7-124. Power Spectral Density Plot MIMO ANT1 (20MHz BW 802.11be — 106+26 Tones (UNII Band 4) — Ch. 173)
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@ element

' Keysight Spectrum Analyzer - Swept SA =R
RL | 500 ac | CORREC SENSE:INT| ALIGN AUTO  [01:45:50 PM Apr18, 2024
#Avg Type: RMS i
PNO: Fast —»— 1Tig: Free Run G
IFGain:Low Atten: 26 dB

Frequency

Auto Tune

Center Freq
6.855000000 GHz

StartFreq
5.765000000 GHz

Stop Freq
5.955000000 GHz
| sz

CF Step
20.000000 MHz
Auto Man

Freq Offset

0 Hz
s |
Scale Type

Span 200.0 MHz||ES Lin

Z 1. #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)] =
IMSG STATUS

Plot 7-125. Power Spectral Density Plot MIMO ANT1 (80MHz BW 802.11be — 484+242Tones (UNIl Band 3/4) — Ch. 171)

[E=RERE=

Frequency

e Keysight Spectrum Analyz
RL RF

er - Swept SA
Q AC | (CORREC SENSE:INT)| ALIGN AUTO |DZ:DE:1D PM Apri8, 2024
#Avg Type: RMS
PNO: Fast —»— T1rig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 26 dB

Mkr1 5.807 0 GHz Auto Tune
-6.912 dBm .

Center Freq
5815000000 GHz

StartFreq
5.615000000 GHz

Stop Freq
6.015000000 GHz
E————— |

CF Step
40.000000 MHz
Auto Man

Freq Offset
0 Hz

s
Scale Type

Lin

Span 400.0 MHz |5
#VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

Plot 7-126. Power Spectral Density Plot MIMO ANT1 (160MHz BW 802.11be — 996+484 Tones (UNII Band 3/4) — Ch. 163)
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@ clement

7.5.2 MIMO Antenna-2 Power Spectral Density Measurements

. Keysight Spectrum Analyzer - Swept SA

CORREC [ SENSE:INT] | ALIGN AUTO  [12:19:28 PM Apr25, 2024
#Avg Type: RMS Frequency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 26 dB

IE
i
i

Mkr1 5.208 55 GHz Auto Tune
Ref 25.00 dBm 3705 dBr

Center Freq
5.200000000 GHz

StartFreq
5.175000000 GHz

Stop Freq
5.225000000 GHz

tI

CF Ste|
5.000000 MHz
Man

=
5
&}

Freq Offset

o
I
N

Scale Type

Center 5.20000 GHz Span 50.00 MHz |55 Lin
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

MSG STATUS

Plot 7-127. Power Spectral Density Plot MIMO ANT2 (20MHz BW 802.11be — 26 Tones (UNIl Band 1) — Ch. 40)

e Keysight Spectrum Analyzer - Swept SA

===

CORREC [ seEnsE:NT] | ALIGN AUTO _ [12:26:46 PM Apr25, 2024
#Avg Type: RMS Frequency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/100

IFGain:Low #Atten: 26 dB

Mkr1 5.188 7 GHz Auto Tune
Ref 25.00 dBm Aoe

Center Freq
5.190000000 GHz

StartFreq
5.140000000 GHz

StopFreq
5.240000000 GHz

ﬁ|

CF Ste
10.000000 MHz
uto Man

I>

Freq Offset

o
I
N

Scale Type

Center 5.19000 GHz Span 100.0 MHz |52 Lin
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)]

MSG STATUS

Plot 7-128. Power Spectral Density Plot MIMO ANT2 (40MHz BW 802.11be — 26 Tones (UNIl Band 1) — Ch. 38)
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element

s Keysight Spectrum Analyzer - Swept SA

CORREC [ SENSE:INT] | ALIGN AUTO  [12:31:55 PM Apr25, 2024
#Avg Type: RMS Frequency
PNO: Fast ~»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 26 dB

IE
b
H

Mkr1 5.208 2 GHz Auto Tune
Ref 25.00 dBm P

Center Freq
5.210000000 GHz

StartFreq
5110000000 GHz

Stop Freq
5.310000000 GHz

ﬁ|

CF Ste|
20.000000 MHz
uto Man

I>

Freq Offset

o
I
N

Scale Type

-

0g Lin

Center 5.2100 GHz Span 200.0 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

MSG STATUS

Plot 7-129. Power Spectral Density Plot MIMO ANT2 (80MHz BW 802.11be — 26 Tones (UNIl Band 1) — Ch. 42)

wm Keysight Spectrum Analyzer - Swept SA =R =R
A CORREC [ SENSE:INT] | ALIGN AUTO  [12:35:45 PM Apr25, 2024
PNO: Fast —»— 1rig: Free Run Avg|[Hold: 100/100 /
IFGain:Low #Atten: 26 dB -

Mkr1 5.248 0 GHz Auto Tune
Ref 25.00 dBm 3707 dBm

Center Freq
5.250000000 GHz

StartFreq
5.050000000 GHz

Stop Freq
5.450000000 GHz

tI

CF Ste|
40.000000 MHz
Man

>
S
S

Freq Offset

o
I
N

Scale Type

Center 5.2500 GHz Span 400.0 MHz |55 Lin
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) _

MSG STATUS

Plot 7-130. Power Spectral Density Plot MIMO ANT2 (160MHz BW 802.11be — 26 Tones (UNII Band 1/2A) — Ch. 50)
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