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1.0 DATA REFERENCING

1.1 Introduction
The test results presented in this filing reference the Certification test results for FCC ID: PY7-12907W.

Results are referenced from the following test report S/Ns: R14634918-E5a v3, R14634918-E6a v3, R14634918-
E7av3, R14634918-E5b v3, R14634918-E6b v3, R14634918-E7b v3

The applicant takes full responsibility to ensure that all referenced test results represent compliance for the
equipment under test in this filing.

1.2 Differences Between EUT and Referenced Devices

The equipment under test (EUT) in this filing (FCC ID: PY7-84558E) and the reference device certified under

FCC ID: PY7-12907W share a common design. The EUT differs from the reference device with respect to the
components and antennas used for licensed (cellular) bands. The components used for 2.4GHz and 5GHz WiFi
and BT, including antennas and output power are identical between the EUT and reference device.

1.3 Spot Check Verification Data

In this filing, the worst-case data and spot checks were tested on the EUT as noted below, against the reference
device. All the necessary test cases were performed to verify the variant EUT is still in compliance with the spot-
checked results to the reference device and was performed using the guidance of ANSI C63.10-2013. Please
note that the output power was not compared to the reference device, but to the tune-up to ensure that powers
remain within tolerance.

For the EUT in this filing (FCC ID: PY7-84558E), spot checks of the following tests were performed:

e Output Power Measurements
e Radiated Spurious Emission Measurements
e Radiated Band Edge Measurements

Each spot check test on the EUT was performed using the same procedures and settings that were used to
perform the test on the corresponding reference device.

In instances where the spot-checked test results are higher than the reference test results, these measurements
were found to be noise floor. The difference in noise floor readings is due to variation in system and equipment
used.
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1.3.1

Output Power Measurements (OFDM)

Conducted Power [dBm] Conducted | Conducted

Freq [MHz] Channel Detector Power Limit Power
ANT1 ANT2 MIMO [dBm] | Margin [dB]

5310 62 AVG 11.12 9.79 13.52 23.98 -10.46

5510 102 AVG 11.47 9.62 13.65 23.98 -10.33

5795 159 AVG 11.49 9.45 13.60 30.00 -16.40

Table 1-1. MIMO 40MHz BW 802.11n (UNII) Maximum Conducted Output Power

Conducted Power [dBm] Conducted | Conducted

Freq [MHz] Channel Detector Power Limit Power
ANTL ANT2 MIMO ez ) D R

5210 42 AVG 11.32 9.48 13.51 23.98 -10.47

Table 1-2. MIMO 80MHz BW 802.11ac (UNII) Maximum Conducted Output Power
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1.3.2  Output Power Measurements (OFDMA)
RU Index Conducted | Conducted
Freq [MHz] | Channel | Detector | Tones 4 Power Limit Power
ANT1 ANT2 MIMO [dBm]  |Margin [dB]
5785 157 AVG 26T 8.95 8.33 11.66 30.00 -18.34
Table 1-3. MIMO 20MHz BW 802.11ax (UNII) Maximum Conducted Output Power (26 Tones)
RU Index Conducted | Conducted
Freq [MHz] | Channel | Detector | Tones 37 Power Limit Power
ANT1 ANT2 MIMO [dBm]  |Margin [dB]
5180 36 AVG 52T 11.23 11.42 14.34 23.98 -9.64
5500 100 AVG 52T 11.48 11.10 14.30 22.80 -8.50
Table 1-4. MIMO 20MHz BW 802.11ax (UNIl) Maximum Conducted Output Power (52 Tones)
RU Index Conducted | Conducted
Freq [MHz] | Channel | Detector | Tones 67 Power Limit Power
ANT1 ANT2 MIMO [dBm]  |Margin [dB]
5775 155 AVG 996T 11.46 11.23 14.36 30.00 -15.64

Table 1-5. MIMO 80MHz BW 802.11ax (U

NII) Maximum Conducted Output Power (996 Tones)

RU Index Conducted | Conducted

Freq [MHz] | Channel | Detector [ Tones 67 Power Limit Power
ANT1 ANT2 MIMO [dBm]  |Margin [dB]

5250 50 AVG 996T 9.24 8.85 12.06 23.98 -11.92

Table 1-6. MIMO 160MHz Lower BW 802.11ax (UNIl) Maximum Conducted Output Power (996 Tones)
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1.3.3 Worst Case Radiated Spurious Emissions Measurements
Trace: MaxHold RBW: 1 MHz
Detector: Peak VBW: 3 MHz
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Plot 1-1. Radiated Spurious Plot above 1GHz MIMO (802.11ax — U3 Ch. 157 — 26 Tones)
Worst Case Mode: 802.11ax (20MHz BW)
Worst Case Transfer Rate: MCSO0
RU Index: 4
Distance of Measurements: 3 Meters
Operating Frequency: 5785MHz
Channel: 157
Turntable Distance Field -
Fr?&t'ez?cy Detector AFE:_' I\lj;)l. ng;t:tn[r;?n] Azimuth L:\vneﬁli/dzg:n] [dA;ﬁ\I;] Correction Strength [ dg:ln\};trn] Margin [dB]
[degree] Factor [dB] [dBpV/m]
* 9091.00 Average - - -80.44 9.11 0.00 35.67 53.98 -18.31
* 9091.00 Peak - - -68.51 9.11 0.00 47.60 73.98 -26.38
Table 1-7. Radiated Measurements MIMO (26 Tones)
Mark Frequency RMe;:er Det 206211Gain/LosscDC C:rredc.:ted Avg Limit (Margin :_EE_I: MPK_ :Nli: l_\J:n;MPK_ Azimuth HeightP larit
arker eading e Qrr eading Imi argin|rRestricte: argin olarity|
(GHz2) - Fiagayy| @B/ (4B) e (dBuv/m) 9B/ ™) (€B) | g v m)| (dB) |(dBuv/m)| (aB) | (P%8°) | (cm)
1 **¥5.08 34.86 | Pk 341 -22.2 0 46.76 54 -7.24 74 -27.24 - - 0-360 199 H
2 **¥%5.35339| 35.77 | Pk 34.6 -22.7 0 47.67 54 -6.33 74 -26.33 - - 0-360 101 H
] ¥ *¥¥5.43631| 35.45 | Pk 344 -23.5 0 46.35 54 -7.65 74 -27.65 - - 0-360 101 WV
3 ®**9.09078| 37.79 | Pk 36.1 -26 0 47.89 54 -6.11 74 -26.11 - - 0-360 101 H
4 %% 9.49664| 36.12 | Pk 36.6 -25.8 0 46.92 54 -7.08 74 -27.08 - - 0-360 199 H
7 ***906117| 38.7 |PK-U| 36.1 -26 0 48.8 74 -25.2 - - 131 378 Y
**%*906392| 26.23 |ADV| 36.1 -25.8 47 37 54 -17 - - - - 131 378 Y
8 ¥ ¥%93653 | 36.11 | Pk 36.5 -25.6 0 47.01 54 -6.99 74 -26.99 - - 0-360 199 WV
5 9.82421 37.82 |PK-U| 36.9 -25.2 0 49.52 - 68.2 -18.68| 343 301 H
9 9.9261 38.13 |PK-U| 37 -25.1 0 50.03 - 68.2 -18.17 193 331 ")

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** — indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector

PK-U - Maximum Peak

ADV - Linear Voltage Average

Figure 1-1. Reference Test Results for Table 1-9 (Report No.: R14634918-E7b v3, Page 53)
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1.3.4 Worst Case Radiated Band Edge Measurements (OFDM)
Worst Case Mode: 802.11ac

Worst Case Transfer Rate: MCSO0

Bandwidth: 80MHz

Distance of Measurements: 3 Meters

Operating Frequency: 5210MHz

Channel: 42

Trace: Average RBW: 1 MHz 5148.04 MHz
Detector: RMS  VBW: 3 MHz 3
PASS Offset: 14 dB~ SWT: 20 ms 44.03 dBpV/m
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Plot 1-2. Radiated Lower Band Edge Plot MIMO
(Average — UNIl Band 1)

Trace: MaxHold RBW: 1 MHz
Detector: Peak VBW: 3 MHz
Offset: 13.9 dB_SWT: 20 ms
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Plot 1-3. Radiated Lower Band Edge Plot MIMO
(Peak — UNII Band 1)

Field Strength (dBuv/m)

indedge
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Freguency C(GHz)
e TG M IwlE  ew o femior e T (a1 M T G e Gem fa Paetak e
Met IC cted PK
Mark Frequency Efr Det AT0072 |Gain/Loss :rr: © Average Limit(Margin| Peak Limit Margi |Azimuth| Heightp Jarit
arker) = eading argin ‘olarnity|
(GHz) {dBuv) (dB/m) (dB) dBuv/m) (dBuv/m) | (dB) | (dBuv/m) (dn) (Degs) | (em)
1 * **5.14992 | 37.09 Pk 34.3 -21.9 49.49 74 -24.51 314 116 v
2 *** 514876 | 38.43 Pk 34.3 -21.8 50.93 - - 74 -23.07 314 116 v
3 ***5.14992| 25.11 [ADV 34.3 -21.9 37.51 54 -16.49 - 314 116 v
4 ***5.14728| 25.94 [ADV 343 -21.7 38.54 54 -15.46 - 314 116 \4

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band

Pk - Peak detector
ADV - Linear Voltage Average

Figure 1-2. Reference Test Results for Plots 1-3 and 1-4 (Report No.: R14634918-E5a v3, Page 62)
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Worst Case Mode: 802.11n
Worst Case Transfer Rate: MCSO0
Bandwidth: 40MHz
Distance of Measurements: 3 Meters
Operating Frequency: 5310MHz
Channel: 62
Trace: Average RBW: 1 MHz 5350.06 MHz Trace: MaxHold RBW: 1 MHz 5350.06 MHz
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Plot 1-4. Radiated Upper Band Edge Plot MIMO
(Average — UNIl Band 2A)
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Plot 1-5. Radiated Upper Band Edge Plot MIMO
(Peak — UNII Band 2A)
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Marker reigl:zr;w di Det (d8/m) al(r;B]Dss (d;;" Reading Limit [?‘IE)I" (;;u\."_:'"n]‘\l) Margin| ;JIZIUS; “(c::';‘ Polarity|
(dBuv) (dBuv/m)| (dBuv/m) (d8) &
1 ***5.35001 | 39.88 | Pk 34.6 -22.7 o 51.78 - 74 -22.22 89 105 H
2 * **5.35287 | 41.56 | Pk 34.6 -22.7 0 53.46 - - 74 -20.54 89 105 H
3 ***¥5.35001| 27.99 |ADV| 34.6 -22.7 0 39.89 54 -14.11 - - 89 105 H
4 * **5.35059 | 28.66 |ADV| 34.6 -22.7 o 40.56 54 -13.44 89 105 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector

ADV - Linear Voltage Average

Figure 1-3. Reference Test Results for Plots 1-5 and 1-6 (Report No.: R14634918-E5a v3, Page 67)
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Worst Case Mode: 802.11n
Worst Case Transfer Rate: MCSO0
Bandwidth: 40MHz
Distance of Measurements: 3 Meters
Operating Frequency: 5510MHz
Channel: 102

Trace: Average RBW: 1 MHz
Detector: RMS  VBW: 3 MHz
Offset: 14.3 dB_SWT: 20 ms
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Trace: MaxHold RBW: 1 MHz
Detector: Peak VBW: 3 MHz
Offset: 14.3 dB_SWT: 20 ms
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Figure 1-4. Reference Test Results for Plots 1-7 and 1-8 (Report No.:

Colfiuli/m)

T e e [T
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Frequency Met.er AT0072 |Gain/Loss|DC Corr| Corle:.ted Av.eralge Margin| Peak Limit PK, iAzimuth|Height| N
IMarker| oh eading| Det a8/, b . Reading Limit a8 dBuV/ Margin| b Polarity|
64 | aeun) (a8/m) | (@) | (4B) | ot P apuvfmy | (81 | (0B0V/m) [ OCE (Degs) | o)

1 ***545998| 37.47 | Pk 34.4 -22.3 Y 43.57 - 74 -24.43| 269 104 H
2 ***5.39581| 39.36 | Pk 34.4 -22.2 o 51.56 - - 74 -22.44| 269 104 H
5 **%5.45998| 25.38 |ADV| 344 -22.3 o 37.48 54 -16.52 - - 269 103 H
6 **75.44392| 26.35 |ADV| 344 -22.2 o 38.55 54 -15.45 - - 269 103 H
4 5.4658 39.25 | Pk 34.4 -22.3 a 51.35 - 68.2 -16.85| 269 104 H
8 5.46967 26.8 |ADV| 344 -22.4 a 38.8 - - 269 103 H
3 5.46998 38.1 Pk 34.4 -22.4 o 50.1 68.2 -18.1 269 104 H
7 5.46998 25.61 |ADV| 34.4 -22.4 4 37.61 - - 269 103 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector

ADV - Linear Voltage Average

R14634918-E6a v3, Page 50)
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Worst Case Mode: 802.11n
Worst Case Transfer Rate: MCSO0

Bandwidth: 40MHz

Distance of Measurements: 3 Meters
Operating Frequency: 5795MHz
Channel: 159

Trace: MaxHold RBW: 1 MHz 5929.74 MHz
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Plot 1-8. Radiated Upper Band Edge Plot MIMO
(Peak — UNII Band 3)
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(ona o0 (de/m) | (d8) g | e | twem) VST (oee) | €
1 5.85002 | -73.64 | Pk 34.9 -21.6 11.8 48.54 26.96 -75.5 75 273 \
2 5.97 714 | Pk 35 -21.2 11.8 -45.8 -27 -18.8 75 273 \

Pk - Peak detector
Figure 1-5. Reference Test Results for Plot 1-9 (Report No.: R14634918-E7a v3, Page 49)

Note: For radiated spurious emissions measurements, the field strength conversion method is used per the formulas in
Section 5.2.7 of ANSI C63.26-2015. Field Strength (EIRP) is calculated using the following formulas:

E[dBuV/m] = Measured amplitude level[dBm] + 107 + Cable Loss[dB] + Antenna Factor[dB/m]

And

EIRP[dBm] = E[dBuV/m] + 20logD — 104.8; where D is the measurement distance in meters.
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1.35

52 Tones

Worst Case Mode:
Worst Case Transfer Rate:

RU Index:
Bandwidth:

Distance of Measurements:
Operating Frequency:

Channel:

802.11ax

MCSO0

37

20MHz

3 Meters

5180MHz

36

VBW: 3 MHz

Trace: Average RBW: 1 MHz
PAS S Detector: R
Offset: 13.9dB_SWT: 20 ms

5142.79 MHz
43.25 dBpV/m

120

-

[=]

=
L

&
(=]
L
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Plot 1-9. Radiated Lower Band Edge Plot MIMO
(Average — UNIl Band 1 — 52 Tones)
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omTest Fosilitg: UL Harr
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fan

18:01:5

[iarker| Freduency R':'::r: et | 206211 (Gain/Loss|DC Corr [Ro;;::fd A:::fife Margin| Peak Limit M:rk | Azimuth Height
(GHz) (dgwf w@sfm) | @) | @e) | oo e (dauvim) | (98) | (@BuV/m) (mf] (Degs) | (cm) ty)
1 ***5.15 35.14 | Pk 34.2 -22.6 0 46.74 - 74 -27.26| 306 101 \4
2 *+%5.1196( 36.97 Pk 34.2 -22.6 2] 48.57 - - 74 -25.43 306 101 v
3 *4+515 23.68 |[ADV| 34.2 -22.6 49 35.77 54 -18.23 - - 306 101 N
4 * **5,1347( 24.69 |ADV| 34.2 -22.3 49 37.08 54 -16.92 - - 306 101 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band

Pk - Peak detector

ADV - Linear Voltage Average

Figure 1-6. Reference Test Results for Plots 1-10 and 1-11 (Report No.:

Plot 1-10. Radiated Lower Band Edge Plot MIMO
(Peak — UNII Band 1 — 52 Tones)
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996x2 Tones

Worst Case Mode: 802.11ax

Worst Case Transfer Rate: MCSO0

RU Index: 68

Bandwidth: 160MHz

Distance of Measurements: 3 Meters

Operating Frequency: 5250MHz

Channel: 50

Trace: Average RBW: 1 MHz 5404.2 MHz Trace: MaxHold RBW: 1 MHz 5379.23 MHz
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Plot 1-11. Radiated Upper Band Edge Plot MIMO
(Average — UNIl Band 2A — 996x2 Tones)
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Plot 1-12. Radiated Upper Band Edge Plot MIMO
(Peak — UNII Band 2A — 996x2 Tones)
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arker] Frequency Me:.er et AT0072 |Gain/Loss|DC Corr, C;Er;:;ci:‘egd A:::i‘ge Margin| Peak Limit M:rl'(gin |azimuth|Height| polarity
(GHz) (dBuv) (de/m) | (dB) (dB) (dBuv/m)| (dBuv/m) (dB) | (dBuv/m) (dB) (Degs) | (cm)
1 **%5.35001 | 43.14 | Pk 34.4 -22.2 a 55.34 - 74 -18.66| 269 143 H
2 * **5.40697 | 49.61 | Pk 34.4 -22.3 a 61.71 - - 74 -12.29( 269 143 H
3 ***5.35001| 28.2 |ADV| 344 -22.2 .86 41.26 54 -12.74 - 269 143 H
4 **¥5.39891| 29.67 |ADV| 344 -22.2 .86 42.73 54 -11.27 269 143 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band

Pk - Peak detector
ADV - Linear Voltage Average

Figure 1-7. Reference Test Results for Plots 1-12 and 1-13 (Report No.:

R14634918-E5b v3, Page 108)
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52 Tones

Worst Case Mode: 802.11ax
Worst Case Transfer Rate: MCSO
RU Index: 37
Bandwidth: 20MHz
Distance of Measurements: 3 Meters
Operating Frequency: 5500MHz
Channel: 100

PAS Trace: Avera e sgw %mug

Offset: 14, 2 dB_SWT: 20 ms
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Plot 1-13. Radiated Lower Band Edge Plot MIMO
(Average — UNIl Band 2C — 52 Tones)
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Plot 1-14. Radiated Lower Band Edge Plot MIMO
(Peak — UNII Band 2C - 52 Tones)

Meter . (Corrected| Average . . PK .
Marker] Frequency Reading| Det AT0072 |Gain/Loss|DC Corr Reading Limit Margin| Peak Limit Marein| fei '"Pulalitv
(GHz) dBuv) (dBfm) | {dB) (dB) |dBuv/m) {ﬂBqu) (dB) | (dBuv/m) (B) (Degs] | (cm)
1 ***545098| 376 | Pk 344 -223 o 49.7 74 -24.3 | 267 11 H
2 **5.45403 | 40.12 [ Pk 344 -225 o 52.02 - - 74 -21.98| 267 111 H
5 ** 545998 | 2571 [ADV| 344 -223 49 383 54 -157 - - 267 111 H
[ **544025) 27.06 [ADV| 344 -22.1 43 39.85 54 -14.15 267 111 H
8 5.46648 27.25 |ADV| 344 -22.3 A9 39.84 - - - - 267 111 H
4 5.46762 39.63 | Pk 344 -224 o 51.63 68.2 -16.57| 267 11 H
3 546998 3773 | Pk 344 -224 0 49.73 68.2 -18.47| 267 111 H
7 5.46098 26.55 |ADV| 344 -224 49 39.04 - - 267 11 H

- indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
- indicates frequency in Taiwan NCC LP0002 Resfricted Band

Pk - Peak detector

ADV - Linear Voltage Average
Figure 1-8. Reference Test Results for Plots 1-14 and 1-15 (Report No.: R14634918-E6b v3, Page 62)
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996 Tones

Worst Case Mode: 802.11ax
Worst Case Transfer Rate: MCSO0
RU Index: 67
Bandwidth: 80MHz
Distance of Measurements: 3 Meters
Operating Frequency: 5775MHz
Channel: 155
Trace: MaxHold RBW: 1 MHz 5931.69 MHz
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Plot 1-15. Radiated Upper Band Edge Plot MIMO
(Peak — UNII Band 3 — 996 Tones)
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_ |Freq y .- AT0072 | Gain/Loss | Conversion | DC Corr 3 Peak Limit . |Azimuth|Height|_
Marker (GHz) Det (d8/m) (d8) Factor (dB) (48) Reading (dBm) Margin (Degs) | (em) Polarity
2] (dBm) m actor EIRP m (d8) egs) | (em
1 5.85002 | -70.04 | Pk 34.9 -21.6 11.8 0 -44.94 26.95 -71.89 42 240 v
2 5.93734 | -66.79 | Pk 35 -22 11.8 0 -41.99 -27 -14.99 42 240 v

Pk - Peak detector

Figure 1-9. Reference Test Results for Plot 1-16 (Report No.: R14634918-E7b v3, Page 81)
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1.4 Reference Section

This section displays the source of referenced data presented for the filing of this EUT (FCC ID: PY7-84558E).

(b)@3), (b)(4)

R14634918-E7b v3

e e Frequency FCC ID of Test Report SIN Section
" Test Description Range(s) Mode(s) Referenced (Referenced n
Section(s) . - (Referenced Device)
[MHz] Device Device)
R14634918-E5a v3
15.407(e) 6dB Bandwidth 5180 — 5825 802.11a/n/ac PY7-12907W R14634918-E6a v3 9.2
R14634918-E7a v3
. . R14634918-E5a v3
15(;(2;)@232%\/ ). gﬁf"&“& ngr“d”“ed 5180 — 5825 802.11a/n/ac PY7-12907W R14634918-E6a v3 9.3
: p R14634918-E7a v3
. . R14634918-E5a v3
1?;;0(%@(%)(%‘)’)’ g"a;(';’:r‘;{“D:g;‘l’fr 5180 — 5825 802.11a/n/ac PY7-12907W R14634918-E6a v3 9.3
' p Y R14634918-E7a v3
15.407(b)(1), R14634918-E5a v3
(b)(2), Undesirable Emissions 5180 — 5825 802.11a/n/ac PY7-12907W R14634918-E6a v3 10.1
(b)(3), (b)(4) R14634918-E7a v3
Table 1-8. Cross-Referenced Data for UNII OFDM
Frequency FCC ID of Test Report S/N .
SFeccj:(t;icTr?(r_':,t) Test Description Range(s) Mode(s) Referenced (Referenced (Referesr?c(:::dogevice)
[MHz] Device Device)
R14634918-E5b v3
15.407(e) 6dB Bandwidth 5180 — 5825 802.11ax PY7-12907W R14634918-E6b v3 9.2
R14634918-E7b v3
_ _ R14634918-E5b v3
15(;1)?;)("‘252\%") g"ﬁ:"ﬁ‘t“g; vsgr”d“med 5180 — 5825 802.11ax PY7-12007W | R14634918-E6bv3 9.3
: p R14634918-E7b v3
_ _ R14634918-E5b v3
15(;)?27)("‘2;23)" ). ga:'c’S;F‘ng;‘l’fr 5180 — 5825 802.11ax PY7-12007W | R14634918-E6bv3 9.3
, p y R14634918-E7b v3
15.407(b)(1), R14634918-E5b v3
(b)(2), Undesirable Emissions 5180 - 5825 802.11ax PY7-12907W R14634918-E6b v3 10.1

Table 1-9. Cross-Referenced Data for UNII OFDMA
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