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1.0  System Validation for WLAN 2.4GHz and 5.0GHz

The SAR measurement system was validated according to procedures in KDB 865664. The
validation status summary Table is below.

Table 1
Probe Calibration | Probe AUBEEITES) eI Validation
Dates Point SN Parameters _ _ :
¢ | € Sensitivity | Linearity | Isotropy

Cw
06/09/2022 2450 1.78 38.0 Pass Pass Pass
06/12/2022 5250 7364 4.42 34.4 Pass Pass Pass
06/13/2022 5600 4.87 33.0 Pass Pass Pass
06/16/2022 5600 7485 4.27 32.8 Pass Pass Pass
06/17/2022 Head 5750 5.05 33.1 Pass Pass Pass
06/27/2022 2450 1.79 39.90 Pass Pass Pass
06/30/2022 5250 7519 4.44 34.30 Pass Pass Pass
07/01/2022 5600 4,72 33.00 Pass Pass Pass
07/01/2022 5750 4.88 32.80 Pass Pass Pass

2.0  System Verification for WLAN 2.4GHz and 5.0GHz

System verification checks were conducted each day during the SAR assessment. The
results are normalized to 1W. Appendix D includes DASY plots with the largest deviation
from the qualified source SAR target for each dipole. The Table below summarizes the daily
system check results used for the SAR assessment.
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Table 2
Reference System Check|  System Check
Probe Tissue Dipole Kit/ Serial SAR @ 1W Results Test Results when Tested
Serial # Type # (W/kg) Measured normalized to 1W Date
9 (W/kg) (W/kg)
SPEAG D2450V2 14.10 56.40 09/07/2022#
54.40 + 10%
/782 14.20 56.80 09/08/2022
7364 SPEAflg);;SOVZ 81.30 + 10% 8.36 83.60 09/05/2022#
SPEAflgDZSSOOVZ 83.10 + 10% 8.45 84.50 09/04/2022#
SPEAflgz‘r’Z? S0V2 1 g1 50+ 10% 7.66 76.60 00/12/20224
7485
IEEE/IEC
ead | o T ioes OVE 8310 120% | 8.9 81.90 00/13/2022#
SPEAG D2450V?2 . 1.61 50.95 11/16/2022#
/782 54.40 + 10% 1.60 50.63 11/25/2022
SPEAflgz‘r’gSOVZ 83.90 + 10% 7.70 77.00 11/17/2022
7519

SPEAflgz‘r’gOOVZ 80.60 + 10% 8.62 86.20 11/17/20224
SPEAflgz‘r’g S0V2 1 79 70 + 10% 8.25 82.50 11/18/2022

Note: # denotes that the system verification check covers next testing day (within 24 hours)

3.0  Equivalent Tissue Test Results for WLAN 2.4GHz and 5.0GHz

Simulated tissue prepared for SAR measurements are measured daily and within 24 hours of
SAR testing to verify that the tissue is within +/- 5% of target parameters for each tested
channel. The table below summarizes the measured tissue parameters used for the SAR
assessment.
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Table 3
. . Dielectric . Dielectric
Fr(ijllﬁzr;cy 'I_'Ilssue $ondutctls\/nty Constant C'i;)nductsl;nty Constant | Tested Date
ype SIS Target SERL () Meas.
2412 1.77 39.3 1.73 37.7 09/07/2022#
(1.68-1.86) (35.3-43.2) 1.73 40.4 11/16/2022#
2437 1.79 39.2 1.76 37.6 09/07/2022#
(1.7-1.88) (35.3-43.1) 1.71 39.0 11/25/2022
1.77 37.6 09/07/2022#
2450 1.80 39.2 1.77 37.3 09/08/2022
(1.71-1.89) (35.3-43.1) 1.76 40.4 11/16/20224#
1.71 39.0 11/25/2022
2462 1.77 39.3 1.78 37.6 09/07/2022#
(1.68-1.86) (35.3-43.2) 1.78 37.2 09/08/2022
5180 4.64 36 4.53 38.8 09/05/2022#
(4.18-5.1) (32.4-39.6) 4.18 33.9 11/17/20224#
4.68 36
5220 (4.21-5.15) (32.4-39.6) 4.8 38.7
4.7 36 09/05/2022#
5240 (4.23-5.17) (32.4-39.6) 4.60 38.7
£250 IEEE/IEC 47 36 4.61 38.7
Head (4.23-5.17) (32.4-39.6) 4.26 337 11/17/2022#
5500 4.97 35.7 4.63 36.0 09/04/2022#
(4.47-5.46) (32.1-39.2) 451 33.3 11/17/2022#
5.03 35.6
5560 (4.53-5.53) (32-39.1) 4.70 3590
5.11 35.5 09/04/2022#
5640 (4.6-5.62) (31.9-39) 4.79 357
4,74 35.8
5600 ( 4556057 58) (323_ 5395 1) 4,76 32.4 09/13/2022#
4.62 33.2 17/11/2022#
5660 5.13 35.4 4.82 32.3 09/12/2022#
(4.62-5.64) (31.9-39) 4.82 32.3 09/13/2022#
5700 5.17 35.4 4.86 32.3 09/12/2022#
(4.65-5.69) (31.9-38.9) 4.86 32.3 09/13/2022#
5750 5.22 35.4 4.79 32.2 09/12/2022#
(4.7-5.74) (31.8-38.9) 478 32.2 11/18/2022
£05 5.3 35.3 4.87 32.1 09/12/2022#
(4.77-5.83) (31.7-38.8) 4.86 32.2 11/18/2022

Note: # denotes that the tissue date covers next testing day (within 24 hours)
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4.0 DUT Test Data for WLAN 2.4GHz and 5.0GHz

SAR test reduction is apply using the following criteria according to KDB 248227
DO1:

a.

For 2.4GHz 802.11 g/n SAR testing is not required when then highest reported
SAR for DSSS is adjusted by ratio of OFDM to DSSS specified maximum output
power and adjusted SAR is <1.2 W/kg.

Started the SAR with higher specified max output power, if U-NII-1 band and U-
NII-2A band had the different max output power.

U-NII-2A SAR testing not required when U-NI1-1 band highest adjusted SAR for
a test configuration is <1.2 W/kg.

For all positions/configurations, when reported SAR is >0.8W/kg, SAR is
measured for these test positions/configurations on the subsequent next highest
measured output power channel(s) until the reported SAR is <1.2 W/kg or all
required test positions/configurations are tested.

4.1  SAR assessment for WLAN 2.4GHz (802.11b/g/n)
Output Power Data
These power measurements were used to determine the necessary modes for SAR
testing according to KDB 248227.
Table 4
Band 80211 | ch.ew | cn. Freq. Measured conducted
(MHz) power (W)
1 2412 0.0508
b 20 6 2437 0.0661
11 2462 0.0463
1 2412 0.0321
2.4 GHz g 20 6 2437 0.0361
11 2462 0.0334
1 2412 0.0207
n 20 6 2437 0.0236
11 2462 0.0218
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Assessments at the Body

Table below presents the data of the body assessment. SAR plot is included in
Appendix D for the highest configuration (bolded).

Table 5

. Max
Carry Cable | Test Freq R G Calc.

Antenna Battery Pwr | Drift | 1g-SAR Run#
Accessory | Accessory | (MHz) 1g-SAR
W) | @B) | (Whke) | o)
DAN-AB-
AS1000215 | PMNN4578A | PMLN7128A | None [2437.0000| 0.05|-0.38 | 0.172 0.250 921125-07
AS1000215 | PMNN4578A | PMLN8439A | None |2437.0000 (0.066| -0.02 | 0.045 0.049 22'3;52_81-2#

Assessments at the Face

Table below presents the data of the Face assessment. SAR plot is included in
Appendix D for the highest configuration (bolded).

Table 6
Max
Init | SAR Meas.
Antenna Battery Ac(i‘;:srgry Ac(i‘;:’s'sry T?;;}FI;;“ Pwr | Drift | 1-SAR lgc_;lAc'R Run#
W) | @B) | Wikg) | Fo
Radio @ front AF-FACE-
AS1000215 | PMNN4578A 2 5em None |[2437.0000(0.066| 0.02 | 0.006 0.007 290908-18#
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Additional Assessments for ISED Canada

As per ISED Notice 2016-DRS001, additional tests were required for the low, mid
and high frequency channels for the configuration with the highest SAR value. The
SAR results are in Tables below. SAR plot is included in Appendix D for the highest
configuration (bolded).

Table 7
Max
Init | SAR Meas.
Antenna Battery Acccze‘:::z’ry Accczgsl(?ry TE;}HI;Z; 9| pwr | Drift 1g-SAR lgC_;lAc'R Run#
(W) | (dB) | (W/kg) (Wike)
Body
2412.0000 [0.051| -0.22 | 0.045 | 0.066 AF'ABlgogos'
DAN-AB-
AS1000215 | PMNN4578A | PMLN7128A | None |2437.0000| 0.05 | -0.38 | 0.172 | 0.250 291125.07
2462.0000 (0.046| -0.20 | 0.013 | 0.048 AF'ABl;ZjOQOS'
Face
SAN(ZIQ)-
2412.0000 [0.054| -0.02 | 0.012 | 0.016 | FACE-221117-
05#
Radio @ front
AS1000215 | PMNN4578A None AF-FACE-
2.5cm 2437.0000 (0.066| -0.02 | 0.008 | 0.007 | 0000,
MFR-FACE-
2462.0000 |0.046| -0.04 | 0.0002 | 0.0003 290008.23
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4.2  SAR assessment for WLAN 5.0GHz (802.11a/n/ac)

Output Power Data

These power measurements were used to determine the necessary modes for SAR
testing according to KDB 248227.

Table 8
Ch. BW Freq. Measured conducted
Band L1 (MH2) € (MH) power (W)
36 5180 0.0705
. 20 40 5200 0.0364
44 5220 0.0366
48 5240 0.0351
36 5180 0.0490
20 40 5200 0.0240
i 44 5220 0.0235
e
(5.15-5.25GHz) 40 16 5230 0.0196
36 5180 0.0448
20 40 5200 0.0238
44 5220 0.0234
ac 48 5240 0.0223
40 38 5190 0.0303
46 5230 0.0154
80 42 5210 0.0210
52 5260 0.0333
. 20 56 5280 0.0316
60 5300 0.0316
64 5320 0.0311
52 5260 0.0216
20 56 5280 0.0208
i 60 5300 0.0208
64 5320 0.0200
U-NII-2A
54 5270 0.0181
(5.25-5.35GHz) 40 62 5310 0.0175
52 5260 0.0217
20 56 5280 0.0203
60 5300 0.0201
ac 64 5320 0.0204
40 54 5270 0.0158
62 5310 0.0142
80 58 5290 0.0146
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Table 8 (Continued)

Report ID: 34000-EME-00001/00003

Ch. BW Freq. Measured conducted
Band 802.11 (MH2) Ch. (MH2) power (W)
100 5500 0.0542
. 20 112 5560 0.0259
116 5580 0.0255
128 5640 0.0275
100 5500 0.0324
20 112 5560 0.0215
116 5580 0.0211
o 128 5640 0.0223
102 5510 0.0225
40 110 5550 0.0158
U-NI1-2C 118 5590 0.0156
(5.47-5.65 GHz2) 126 5630 0.0160
100 5500 0.0267
20 112 5560 0.0277
116 5580 0.0269
128 5640 0.0254
102 5510 0.0228
ac 20 110 5550 0.0153
118 5590 0.0140
126 5630 0.0135
106 5530 0.0160
80 122 5610 0.0148
138 5690 0.0199
132 5660 0.0273
. 20 140 5700 0.0527
149 5745 0.0277
165 5825 0.0679
132 5660 0.0226
20 149 5745 0.0230
165 5825 0.0446
n 134 5670 0.0330
142 5710 0.0163
6 6:_ -5N8I5I-(§JHZ) 40 151 5755 0.0169
R 159 5795 0.0322
132 5660 0.0254
20 149 5745 0.0237
165 5825 0.0417
ac 134 5670 0.0282
40 142 5710 0.0177
151 5755 0.0158
159 5795 0.0335
80 155 5775 0.0200
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4.2.1 SAR assessment for U-NII-1 (5.15-5.25GHz)

Assessments at the Body

Table below presents the data of the body assessment. SAR plot is included in
Appendix D for the highest configuration (bolded).

Table 9
Max
Init | SAR | Meas.

Antenna Battery Acccfs::z’ry AcCc::Jsl:ry T:li/tlll;;; 9| pwr | Drift 1g-SAR lgC-;lAc.R Run#

W) | @B) | (Whe) | o)

802.11a, 20MHz BW

DAN-AB-
AS1000217 | PMNN4578A | PMLN7128A | None |5180.0000|0.069| -0.04 | 0.459 0.479 921117-09
SAN-AB-
AS1000217 | PMNN4578A | PMLN8439A | None |[5180.0000|0.071| -0.25 | 0.320 0.343 220905-06

Assessments at the Face

Table below presents the data of the Face assessment. SAR plot is included in
Appendix D for the highest configuration (bolded).

Table 10
Max
Init | SAR | Meas.
Antenna Battery Carry Cable Test Freq Pwr | Drift | 1g-SAR Cale. Run#
Accessory | Accessory | (MHz) W) | @B) | (Wike) 1g-SAR
(W/kg)

802.11a, 20MHz BW

Radio @ front DAN-FACE-
2 5em None |5180.0000[0.069| -0.12 | 0.075 0.080 991118-024

AS1000217 | PMNN4578A

Additional Assessments for ISED Canada

As per ISED Notice 2016-DRS001, additional tests were required for the low, mid
and high frequency channels for the configuration with the highest SAR value. The
SAR results are in Tables below. SAR plot is included in Appendix D for the highest
configuration (bolded).
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Table 11
Max
Init | SAR | Meas.
Antenna Battery AcCcz::gry AcCc::)slsry T‘(Els\/t[;;; 9| pwr | Drift 1g-SAR lgC-;lAc.R Run#
W) | (@B) | (W) | Wi
Body (802.11a, 20MHz BW)
DAN-AB-
5180.0000 (0.069| -0.04 | 0.459 | 0479 | 5. .- o
SAN-AB-
AS1000217 | PMNN4578A | PMLN7128A | None |5220.0000 (0.037| -0.11 | 0250 | 0.281 | . o00c oo
SAN-AB-
5240.0000(0.035| 0.09 | 0.261 | 0298 | 000 o
Face (802.11a, 20MHz BW)
DAN-FACE-
5180.0000 (0.069| -0.12 | 0.075 | 0.080 | So1110 0o
Radio @ front MFR-FACE-
AS1000217 | PMNN4578A 2 5am None |5220.00000.037| 0.23 | 0.017 | 0.019 | 000 .,
MFR-FACE-
5240.0000 (0.035| -0.02 | 0.019 | 0.022 | op00c oo
4.2.2 SAR assessment for U-NI11-2C (5.45-5.65GHz)
Assessments at the Body
Table below presents the data of the body assessment. SAR plot is included in
Appendix D for the highest configuration (bolded).
Table 12
Max
Init | SAR | Meas.
Antenna Battery AcCci:::zry AcCc::)slzry Tzrlsvt[:‘I;)e 9| Pwr | Drift 1g-SAR lgC-;lAc.R Run#
W) | @B) | Whe) | o
802.11a, 20MHz BW
DAN-AB-
AS1000217 | PMNN4578A | PMLN7128A | None |5500.0000 (0.041| -0.18 | 0.438 | 0.626 | 5111711
AS1000217 | PMNN4578A | PMLN8439A | None |5500.0000 0.054| 0.01 | 00273 | 0.285 | SANA®
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Assessments at the Face

Table below presents the data of the Face assessment. SAR plot is included in
Appendix D for the highest configuration (bolded).

Table 13
Max
Init | SAR | Meas.
Antenna Battery Acccz‘:::z’ry AccczlJ:;r TE;}HI;Z; 9| pwr | Drift 1g-SAR 15-21211 Run#
Y W) | @B) | Whe) | oo
802.11a, 20MHz BW
Radio @ front DAN-FACE-
AS1000217 | PMNN4578A 2 5em None [5500.0000|0.041| 0.02 | 0.041 | 0.056 291118-014

Additional Assessments for ISED Canada

As per ISED Notice 2016-DRS001, additional tests were required for the low, mid
and high frequency channels for the configuration with the highest SAR value. The
SAR results are in Tables below. SAR plot is included in Appendix D for the highest
configuration (bolded).

Table 14
Max
Init | SAR | Meas.
Antenna Battery Ac(i‘;:srgry Ac(i‘;:’s'sry T?;;}FI;;“ Pwr | Drift | 1-SAR lgc_;lAc'R Run#
W) | @B) | Wikg) | S
Body (802.11a, 20MHz BW)
DAN-AB-
5500.0000 (0.041| -0.18 | 0438 | 0.626 | 0070
AS1000217 | PMNN4578A | PMLN7128A | None [5560.0000(0.026(-0.34 | 0202 | 0338 | A0t
AF-AB-
5640.0000|0.028| 0.20 | 0267 | 0.407 | AP0
Face (802.11a, 20MHz BW)
DAN-FACE-
5500.0000 0.041| 0.02 | 0.041 | 0.086 | o) ARE
Radio @ front AF-FACE-
AS1000217 | PMNN4578A |F290 @ TOM None  15560.0000(0.026| -0.33 | 0.012 | 0020 | RS
AF-FACE-
5640.0000|0.028| 0.28 | 0.010 | 0016 | s BT
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4.2.3 SAR assessment for U-NI1-3 (5.65-5.85GHZz)

Assessments at the Body

Table below presents the data of the body assessment. SAR plot is included in
Appendix D for the highest configuration (bolded).

Table 15

5 Max
Carry Cable | Test Freq RS LGS Calc.

Antenna Battery Accessory Accessory | (MHz) fvv;;; ?J;;;t 1(%;’?1? 1; 1g-SAR L
& | (Wikg)
802.11a, 20MHz BW
AS1000217 | PMNN4578A |PMLN7128A| None | 5825.000 [0.058| -0.10 | 0.630 | 0.799 Bé-z(ﬂ(l?%'_'gf'
AS1000217 | PMNN4S78A | PMLN8439A | None | 5825000 [0.068| -022 | 0.441 | 0age | O-ASZZO9S

Assessments at the Face

Table below presents the data of the Face assessment. SAR plot is included in
Appendix D for the highest configuration (bolded).

Table 16
Max
Init | SAR | Meas.
Antenna Battery Carry Cable Test Freq Pwr | Drift | 1g-SAR Cale. Run#
Accessory Accessory | (MHz) W) | @B) | Wike) 1g-SAR
&1 (Wikg)
802.11a, 20MHz BW

Radio @ front BL-FACE-
AS1000217 PMNN4578A 2 5em None 5825.000 | 0.068 | 0.04 0.026 0.027 220912-03

Additional Assessments for ISED Canada

As per ISED Notice 2016-DRS001, additional tests were required for the low, mid
and high frequency channels for the configuration with the highest SAR value. The
SAR results are in Tables below. SAR plot is included in Appendix D for the highest
configuration (bolded).
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Table 17
Max
Init | SAR Meas.
Antenna Battery Carry Cable ) Test Freq Pwr | Drift | 1g-SAR Cale. Run#
Accessory Accessory | (MHz) W) | @B) | (Wikg) 1g-SAR
& | (Wikg)
Body (802.11a, 20MHz BW)
5660.000 [0.027 | -0.27 | 0.251 | 0.391 BL'A%'32:°913'
AS1000217 | PMNN4578A | PMLN7128A| None | 5700.000 |0.063| -0.35 | 0.548 | 0.597 BL‘A%fjom'
] BL(ZIQ)-AB-
5825.000 [0.058| -0.10 | 0.630 | 0799 | Tt 9r
Face (802.11a, 20MHz BW)
FZ-FACE-
5660.000 0.027| 033 | 0014 | 0021 | e fC
Radio @ front FZ-FACE-
AS1000217 | PMNN4578A > 5om None | 5700000 [0.053| 0.08 | 0043 | 0052 | o /="
BL-FACE-
5825.000 0.068| 004 | 0.026 | 0027 | o Be

5.0  Variability Assessment

Per the guidelines in KDB 865664 SAR variability assessment is not required because SAR
results are below 0.8W/kg (General population).
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