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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

RADIATED EMISSIONS

Frequenc Meter Det AF EMCA294 AmpICbIFitr/Pad Correcte Avg Limit Margin Peak Limit PK UNIl Non- PK Azimuth Height Polarity
y Reading (dB/m) (dB) d (dBuV/m) (dB) (dBuV/m) Margin Restricted Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB) (dBuV/m) (dB)
(dBuV/m)
1.931 4411 PK-U 31.3 -33.5 41.91 - - - - 68.2 -26.29 63 199 H
1.931 42.45 PK-U 31.3 -33.5 40.25 - - - - 68.2 -27.95 69 239 Vv
2461 40.3 PK-U 32.2 -32.7 39.8 - - - - 68.2 -28.4 322 184 Vv
6.14 34.14 PK-U 35.5 -17.7 51.94 - - - - 68.2 -16.26 260 313 v
10.519 41.65 PK-U 375 -20.7 58.45 - - - - 68.2 -9.75 284 113 H
10.52 43.14 PK-U 37.5 -20.7 59.94 - - - - 68.2 -8.26 270 232 Vv

PK-U - U-NIl: Maximum Peak
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

MID CHANNEL RESULTS

HORIZONTAL

VERTICAL
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

RADIATED EMISSIONS

Frequency Meter Det AF EMC4294 AmpICbIFitr/Pad Correcte ‘Avg Limit Margin Peak Limit PK UNIl Non- PK Azimuth Height Polarity

(GHz) Reading (dB/m) (dB) d (dBuV/m) (dB) (dBuV/m) argin Restricted Margin (Degs) (cm)

(dBuv) Reading (dB) (dBuV/m) (dB)
(dBuV/m)

1.932 45.43 PK-U 313 -33.5 43.23 - - - - 68.2 -24.97 153 188 H

1.931 44.3 PK-U 31.3 -335 42.1 - - - - 68.2 -26.1 166 214 Vv

6.045 34.96 PK-U 35.3 -17.6 52.66 - - - - 68.2 -15.54 234 243 H

6.095 34.2 PK-U 354 -17.6 52 - - - - 68.2 -16.2 142 326 Vv
1171 31.28 PK-U 38.5 -20.9 48.88 - - 74 -25.12 - - 190 284 H
*11.823 20.58 ADR 38.6 -21.1 38.08 54 -15.92 - - - - 190 284 H
1175 31.37 PK-U 38.6 -21.2 48.77 - - 74 -25.23 - - 49 101 Vv
*11.837 20.59 ADR 38.6 -21 38.19 54 -15.81 - - - 49 101 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

HIGH CHANNEL RESULTS

' 1;UL Fremont - Chamber L 2818 Jul 23 15:89:56
Rodicted Emissions 3-Meters
- Project Number: 12356844
18 Client:Google
ConfigiEUT + Support Ecuipment
Mode :UNIT 1in HTZ2B 5320
95 Tested by: 18629 RL
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Frequency (GHz)
Ronge (6H2) B/ VBl Ref/Attn  Dst/Avg Mods Sueey Pis #ups/Mods Position| Rangs (6Ho) REBU/UBl Ref/Attn  Dat/fvg Mods Seeep Pte foups/liode Fosition
1:1°6.88 INC6E)/3k 81/ PEGK/Pur fvg(RIS)  HBineecthuta) 9081 HAH g-360degq 5:6.15-18 M6dE)/Ik  E1/D PERK/Fur fvg(RIS) 1. sec(hute) 18k AW B-360degs H
315.08-6.15 INC-60B3/38k  111/14  PEAK/Pur Avg(RMS)  1@lnsectAuta) 9081  MAXH -36deq:
FCC Part15C SGHz UNIT RSE.TST Rev 9.5 22 Jun 2018

HORIZONTAL

VERTICAL
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

RADIATED EMISSIONS

Frequency Weter Det AF EMCA294 AmpICBIFItr/Pad Correcte Avg Limit Margin Peak Limit PK UNIT Non- PK Azimuth Height Polarity

(GHz) Reading (dB/m) (dB) d (dBuV/m) (dB) (dBuV/m) Margin Restricted Margin (Degs) (cm)

(dBuv) Reading (dB) (dBuV/m) (dB)
(dBuV/m)

1.931 44.23 PK-U 31.3 -33.5 42.03 - - - - 68.2 -26.17 353 176 H

1.931 41.41 PK-U 31.3 -33.5 39.21 - - - - 68.2 -28.99 192 235 Vv

5.969 34.21 PK-U 35.1 -17.8 51.51 - - - - 68.2 -16.69 173 200 H

6.053 34.45 PK-U 35.3 -17.7 52.05 - - - - 68.2 -16.15 231 111 Vv
* 10.635 40.63 PK-U 37.6 -21.4 56.83 - - 74 -17.17 - - 189 206 H
*10.639 29.01 ADR 37.6 -21.4 45.21 54 -8.79 - - - - 189 206 H
*10.641 41.07 PK-U 37.6 -21.3 57.37 - - 74 -16.63 - - 266 388 Vv
*10.639 28.84 ADR 37.6 -21.4 45.04 54 -8.96 - - 266 388 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NIl: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

9.1.7. TX ABOVE 1 GHz 802.11n HT40 MODE IN THE 5.3 GHz BAND

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1EI:UL Fremont,5m Chamber B 21 Jul 2818 22:26:15

Restricted Bandedge

= Project Number:1235684<

1 Client:Google

Config:EUT + Support Equipment
Mode:UNIT 11n HT4B 5310
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Frequency (GHz)
Range (Gfic) REk/VBU Ref/Atin  Det/fvg Tupe Sueep Pto #5wps/Mode Fosition | Range (Bz) REW/EY Ref/Attn  Det/fvg Tupe Sueep Pts foups/Miode Fosition
1:5.3-5.4 INC-6dB)/M 109/12 PEAK/Par Avg(RIS)  IneecCiuto)  BBBB  MAKH 113 degs | 2:5.35.46 MC-GAB)/3H 189/12 AVER/Pur Avg(RMS)  fneec(huto) 5988 1BATAVE 113 degs 35
BondEdye 5.35-5 466Hz UNIT - H.TST 32315 28 Dec 2015 Rev 9.5 B' Dec 2816
Marker Frequenc Meter Det AF 1863 (dB/m) AmpICbI/Fitr/Pad (dB) DC Corr (dB) Correcte Average Limit (dBuv/m) Margin Peak Limit (dBuv/m) PK Azimuth Height Polarity
y Reading d (dB) Margin (Degs) (cm)
(GHz) (dBuV) Reading (dB)
(dBuV/m)
1 *5.35 46.9 Pk 35 -19.1 0 62.83 - - 74 -11.17 11 356 H
3 *5.35 31.4 RMS 5 -19.1 A 47 .4 54 -6.51 - - 11 356 H
2 *5.355 471 Pk 5 191 0 63.0! - - 74 -10.92 1 356 H
4 *5.376 33.3. RMS 35.1 -19.1 A 49.4 54 -4.58 - - 11 356 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

VERTICAL RESULT

Warker Frequenc Weter Det “AF 7863 (aBim) AmpICBIFItr/Pad (dB) BC Corr (aB) Correcte Average Limit (dBuvim) Margin Peak Limit (dBuvim) PK Azimuth Height Polarity
y Reading d (dB) Margin (Degs) (cm)
(GHz) (dBuV) Reading (dB)
(dBuV/m)
1 *5.35 46.2 Pk 35 -19.1 0 62.1 - - 74 -11.9 119 145 \a
3 *5.35 35.57 RMS 35 -19.1 A 51.57 54 -2.43 - - 119 145 Vv
2 5.351 50.47 Pk 35 -19 0 66.47 - - 74 -7.53 119 145 \
4 *5.351 36.04 RMS 35 -19 A 52.14 54 -1.86 - - 119 145 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12356844-E4V3
FCC ID: AARH1A

DATE: 8/30/2018

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

H:UL Fremont - Chamber K

2018 Jul 24 28:35:18

Radiated Emissions 3-Meters
= Project Number: 12356844
18 Client:Google
ConfigiEUT + Support Ecuipment
Mode:UNIT 1in HT48 5270
95 Tes‘ted by: 19497 AF
55
FPeak Limit (dBuU/m)
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Frequency (GHz)
Renge (62) B/l Ref/Attn  Dst Susep Pis #ups/Mods Position| Rangs (6Ho) REM/UBH Ref/Attn  Dat/fvg Mode Seeep Pte fups/liode Fosition
1:1°5.08 INC-6d8)/3k  81/8 PERK Homsec(uta) G081 HAUH g-360degq 5:6.15-18 M(-6dB)/30k  B1/B PERK/Pir Avg(RIS) 1 Tses(Puto) 18K HAXH 8-360degs H
35.086.15 INC-6BI/3B  111/14 PEAK Glnesctauta) 9081 KA 8-360dsg
UNIT 11n HT48 5198.DAT Rev 9.5 22 Jun 2018
HORIZONTAL
VERTICAL
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

RADIATED EMISSIONS

Frequenc Weter Dot ‘AF 1344 (dB/m) P BC Corr (aB) Correcte AvgL Margin Peak Limit (dBu) PR UNIT Non-Restricted PK Azimuth Feight Folarity
y Reading (dB) d (B) Margin (dBuV/m) Margin (Degs) (em)
(GHz) (dBuv) Reading (d8) (d8)
(dBuV/m)
2.074 .45 PK-U 4 -35.. 0 65 - - - - 68.2 -31.55 257 7. H
2.074 .56 ADR 4 -35.; 1 86 - - - - - - 257 7 H
*3.513 .68 PK-U 7 -32. 0 68 - - 74 -33.32 4 H
*3.513 . ADR 7 -32. 1 4 54 -20.86 - - - - 4 H
2.081 g PK-U 5 -35.. 0 54 - - 68.2 -30.56 7
2.079 K ADR 5 -35.; 1 - - - - 7 Vv
*3.513 i PK-U 7 -32. 0 - - 74 -32.64 - - 252 Vv
*3.513 . ADR 7 -32. 1 34 54 -19.69 - - - - 252 Vv
807 B PK-U -23. 0 - - - - 68.2 -23.03 359 H
| 9.807 229 ADR -23.7 1 6.2 - - - - - - 359 H
| 9765 32.01 PK-U 36. -23.5 0 45.41 - - - - 68.2 -22.79 258 196 Vv
762 23.13 ADR 36. -23.5 1 36.63 - - 258 196 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NIl: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

HIGH CHANNEL RESULTS

' 1;UL Fremont - Chamber K 2818 Jul 24 21:21:86
Rodicted Emissions 3-Meters
- Project Number: 12356844
18 Client:Google
Config:EUT + Suppart Equipnent
Mode UNIT 1in HT4B 5310
95 Tested by:19497 AF
35
Peak Limit (dBulU/m)
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2 UNII Non-Restricted (dBuU/m
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z Avg Limit (dBul/m)
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Frequency (GHz)
Ronge (6H2) B/ VBl Ref/Attn  Dst/Avg Mods Sueey Pis #ups/Mods Position| Rangs (6Ho) REBU/UBl Ref/Attn  Dat/fvg Mods Seeep Pte foups/liode Fosition
1:1°5.08 ING-6B)/30k 87/ PERK /Pl Avg(RUS)  IB5msec(uta) 9081 HAVH g-360degq 5:6.15-18 M(-6dB)/30k  B1/8 PERK/Fur fvg(RIS) 1. sec(hute) 18k AW 8-J60des H
315.08-6.15 INC-60B3/38k  111/14  PEAK/Pur Avg(RMS)  1@lnsectAuta) 9081  MAXH -36deq:
UNIT 11n HT48 5198.DAT Rev 9.5 22 Jun 2018

HORIZONTAL

VERTICAL
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REPORT NO: 12356844-E4V3
FCC ID: AARH1A

DATE: 8/30/2018

RADIATED EMISSIONS

Frequenc et Dot ‘AF 1344 (dB/m) P BC Corr (aB) Correcte AvgL Margin Peak Limit (dBu) PR UNIT Non-Restricted PK Azimuth Feight Folarity
y Reading (dB) d (B) Margin (dBuV/m) Margin (Degs) (em)
(GHz) (dBuv) Reading (d8) (d8)
(dBuV/m)
2.079 .48 PK-U 4 -35.. 0 68 68.2 -31.52 389 H
2.078 49 ADR -35.; 1 79 - - - - 389 H
54 .17 PK-U -32.! 0 7 - - 74 -33.53 - 0 H
*3.54 . ADR -32.; 1 54 -21.19 - - - - 0 H
2.087 . PK-U -35. 0 - - 68.2 -30.92 141 7
2.088 R ADR -35. 1 - - - - 141 | 347 Vv
*3.54 X PK-U -32.! 0 - - 74 -31.69 - 205 109 Vv
*3.54 3 ADR -32.; 1 4 54 -18.46 - - - - 205 109 Vv
| 8624 3 PK-U -24. 0 - - 68.2 -23.96 88 345 H
8.625 22.4; ADR 1 34.02 - - 88 345 H
| 8691 32.4 PK-U 6 0 43.88 68.2 -24.32 314 382 Vv
| 8691 23.3 ADR 6 1 34.87 - - 314 382 Vv

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

PK-U - U-NIl: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

9.1.8. TX ABOVE 1 GHz 802.11ac VHT80 MODE IN THE 5.3 GHz BAND

BANDEDGE (MID CHANNEL)
HORIZONTAL RESULT
Warker Frequenc Weter Det “AF 7862 (aB/m) AmpICBIFItr/Pad (dB) BC Corr (aB) Correcte Average Limit (dBuvim) Margin Peak Limit (dBuvim) PK Azimuth Height Polarity
y Rea d (dB) Margin (Degs) (cm)
(GHz) (dBuV) Reading (dB)
(dBuV/m)

1 *5.35 42. Pk 4. -17.! 0 59.08 - - 74 -14.92 1 157 H

3 *5.35 32. RMS 4. -17.! 19 49.17 54 -4.83 - - 1 157 H

4 5.351 32. RMS 4. -17. 19 49.52 54 -4.48 - - 1 157 H

2 *5.355 44. Pk 4. -17.! 0 61.67 - - 74 -12.33 1 157 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection

Page 138 of 237

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 771-1000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 12356844-E4V3

FCC ID: AARH1A

DATE: 8/30/2018

VERTICAL RESULT

Warker Frequenc Weter Det “AF 7862 (aBim) AmpICBIFItr/Pad (dB) BC Corr (aB) Correcte Average Limit (dBuvim) Margin Peak Limit (dBuvim) PK Azimuth Height Polarity
y Reading d (dB) argin (Degs) (cm)
(GHz) (dBuV) Reading (dB)
(dBuV/m)
1 *5.35 45.93 Pk 34.6 -17.9 0 62.63 - - 74 -11.37 249 236 \a
3 *5.35 34.72 RMS 34.6 -17.9 19 51.61 54 -2.39 - - 249 236 Vv
4 5.35 35.53 RMS 34.6 -17.9 19 52.42 54 -1.58 - - 249 236 \
2 *5.368 49.58 Pk 34.6 -17.9 0 66.28 - - 74 -7.72 249 236 Vv

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

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 12356844-E4V3
FCC ID: AARH1A

DATE: 8/30/2018

HARMONICS AND SPURIOUS EMISSIONS

MID CHANNEL RESULTS

~UL Fremoat - Charber <

2

arg Jul 25

23 5<4:18

1
Rociated Zmissions 3-Meters
- Project Number: 12356844
18 Client Google
Config ET + Suppo~t Equipment
Mode:UNII |1ac HT84 5298
95 Tested ky: 19437 FF
)
85
Peak Limit CdBLU/m)
75
2 UNZZ Non-Restricted (dBul/n)
S 65
5 6
@
o i i
~ fAvg Limit CdBuJ/m) J
55 = 4
B j M v
TIRTRRT TH &
1 %] 18
Freguency (GHz)
Range (Bti2) REI/UBI Ref/Atn  Det/Avg floce Suezp Pte #oupefiode  Fosition Range (&2) EE] Ref/httn Dew/ivg fods ) Fe  #oups/fode Fosiimn
1:175.68 M(-EdB)/38k  87/0 PERK/Pir MRS |insec(Auto) 5861 HAM 0-3Adge H | 56 15-18 W68 878 PERK/Pir Avy(RHS)  Auto 18 M 0-360dege
3:5.86-6.15 WEB)/3Bk  111/14  PE/Pur AgRHS)  Auto 1 M 0-3d=ge
LNZI fiac HT3E 5298.DAT Rev 9.5 22 Jun 2818
H;UL Fremo-~t - Charber < 2818 Jul 25 23 5<4:18
Rociated Zmissions 3-Meters
- Project Number: 12356844
[z Client Google
Config ET + Suppo~t Equipment
Mode:UNII |1ac HT84 5298
95 Tested ky: 19437 FF
85
Peak Limit CdBLU/m)
75
2 UNZZ Non-Restricted (dBul/m)
S 65
5 6
@
T
~ fivg Limit C(dBud/m)
55 =
45
g
c
35 2
25
1 18 18
Freguency (GHz)
Range (Btiz) RE/UBI Ref/Atn  Det/Avg floce Suep Pte #oupeffiode  Fosition Fange (&2) ] Ref/ttn  Dew/ivg fods Sueep Fe  #oupsifode  Fosiio
LNZI fiac HT3E 5298.DAT Rev 9.5 22 Jun 2818

VERTICAL
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REPORT NO: 12356844-E4V3

FCC ID: AARH1A

DATE: 8/30/2018

RADIATED EMISSIONS

Frequenc

Det

AF T344 (dB/m)

BC Corr (aB)

‘Avg Limit (dBuVim)

ot AmpICBIFTPad Correcte Wargin Peak Limit (dBuv/m) PK UNIl Non-Restricted PK “Azimuth Feight Polarity
y adi (@8) d (@8) Margin (dBuVim) Margin (Degs) (em)
(GHz) (@Buv) eadin (@8) (@B)
(@BuVim)
2 41.09 PK-U 31 -35. 36.89 - 68.2 -31.31
1.999 31.26 ADR 31 -35. 19 27.25 - - -
*3519 389 PK-U 327 -32. 8.9 - - 74 -35.1 - 183
*3518 29.54 ADR 327 -32. 19 73 54 2427 - - - 183
2.022 .85 PK-U 31 -35. 85 - - - 68.2 -31.35 44 156
2.023 .56 ADR 31 -35. 19 75 - - - 44 156 v
3526 .93 PK-U 32 32, 3 - - 74 -32.87 - 258 108 v
3527 .94 ADR 2 32, 19 34.33 54 19.67 - - - 258 08 v
10.447 .97 PK-U 7. -23. 7 - - - 68.2 -21.83 63 1 H
10.448 .49 ADR 7. 23 19 8 - - 63 1 H
10. .07 PK-U 7 228 0 46.87 68.2 -21.33 133 7 v
10. .01 ADR 7 228 19 7 - - 133 7 v

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

PK-U - U-NIl: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

9.1.9. TX ABOVE 1 GHz 802.11a MODE IN THE 5.6 GHz BAND

BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT

UL Fremont,5m Chamber B 13 Jul 20818 12:25:28

125
Bamdedge

Project Number:1235684<
Client:Google

Config:EUT + Support Equipment
Mode:UNIT 11a 5588
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Frequency (GHz)
Range (6z) RBL/VB Ref/Attn  Det/Avg Type Sueep Pto #oupo/Mode FPosition | Range (Biz) RBM/UBU Ref/Atin  Det/Avg Tupe Susep Pts #oups/fiode Fosition
1:5,35-5.525 MC-6dB)/3M 189712 PEAK/Pur Fvg(FMS)  InsecCluta)  BBEB  MAKH 155 dega | 2:5.35-5.55 TH-6dB) /3 189/12 AUER/Pur Avg(RM3)  fnsec(huto) 8608 1BATAVG 155 degs 182
BandEdye 5.356-5.47@5Hz {5_487 - H.TST 3@915 28 Dec 2015 Rev 9.5 @' Dec 2016
Marker Frequenc Meter Det AF T863 (dB/m) Amp/Cbl/Fltr/Pad Correcte Average Limit Margin Peak Limit PK Azimuth Height Polarity
y Reading (dB) d (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuV) Reading (dB)
(dBuV/m)

6 *5.458 30.25 RMS 353 -19.6 45.95 54 -8.05 - - 155 182 H
2 *5.459 39.53 Pk 35.3 -19.6 55.23 - - 74 -18.77 155 182 H
1 *5.46 38.65 Pk 35.3 -19.6 54.35 - - 74 -19.65 155 182 H
5 *5.46 29.59 RMS 353 -19.6 45.29 54 -8.71 - - 155 182 H
4 5.467 45.72 Pk 35.3 -19.5 61.52 - - 68.2 -6.68 155 182 H
8 5.469 322 RMS 353 -19.6 479 - - - - 155 182 H
3 5.47 41.81 Pk 35.3 -19.6 57.51 - - 68.2 -10.69 155 182 H
7 5.47 31.62 RMS 35.3 -19.6 47.32 - - - - 155 182 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

VERTICAL RESULT

1ZEUL Fremont,5m Chamber B 19 Jul 2818 12:13:86
N Bandedge
= Project Number:1235684<
1 Client:Google
Config:EUT + Support Equipment
Mode:UNII 11a 5508
185 “ested by: 10629 RL
95
85
&
> Peak Limit (dBul/m
3 7
3 o
@
T
Pt
65 -
2 T
i fal
Average iLimit (dBub/md i
55 o
o7
% (al
45
35
5.35 17 5MH=z/ 5.525
Frequency (GHz)
Range (6z) RBL/UBU Ref/Attn  Dsi/Avg Tgpe Susep Pte #5ups/Mode FPosition | Range (Biz) B/ VBl Ref/Atin Det/Avg Tuype Sussp Fis  #Sups/fode Fosition |
BondEdye 5.350-5.47@5Hz 15_4@7 - U.TST 38915 28 Dec 2815 Rev 9.5 B° Dec 2016
Marker Frequenc Meter Det AF T863 (dB/m) Amp/Cbl/Fltr/Pad Correcte Average Limit Margin Peak Limit PK Azimuth Height Polarity
y Reading (dB) d (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuVv) Reading (dB)
(dBuV/m
6 *5.459 32.83 RMS 35.3 -19.6 48.53 54 -5.47 - - 99 212 \
1 *5.46 419 Pk 35.3 -19.6 57.6 - - 74 -16.4 99 212 \
2 *5.46 43.44 Pk 353 -19.6 59.14 - - 74 -14.86 99 212 \
5 *5.46 32.09 RMS 35.3 -19.6 47.79 54 -6.21 - - 99 212 \
8 5.468 36.11 RMS 35.3 -19.6 51.81 - - - - 99 212 \
4 5.469 49.87 Pk 353 -19.7 65.47 - - 68.2 -2.73 99 212 \
3 5.47 44.35 Pk 35.3 -19.6 60.05 - - 68.2 -8.15 99 212 \
7 5.47 34.99 RMS 353 -19.6 50.69 - - - - 99 212 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

BANDEDGE (HIGH CHANNEL)

Marker Frequenc Meter Det AF T863 (dB/m) Amp/Cbl/Fitr/Pad Correcte Peak Limit PK Azimuth Height Polarity
y Reading (dB) d (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuV/m)
1 5.725 49.13 Pk 35.5 -20 64.63 68.2 -3.57 138 158 H
2 5.729 47.27 Pk 35.5 -20.1 62.67 68.2 -5.53 138 158 H

Pk - Peak detector

Page 144 of 237

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 771-1000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

VERTICAL RESULT

Marker Frequenc Meter Det AF T863 (dB/m) Amp/Cbl/Fitr/Pad Correcte Peak Limit PK Azimuth Height Polarity
y Reading (dB) d (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuV/m)
1 5.725 49.3 Pk 35.5 -20 64.8 68.2 -3.4 111 181 \
2 5.726 50.81 Pk 35.5 -20.1 66.21 68.2 -1.99 111 181 Vv

Pk - Peak detector
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

HORIZONTAL

VERTICAL
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

RADIATED EMISSIONS

Frequency Meter Det AF EMCA294 AmpICbIFitr/Pad Correcte Avg Limit Margin Peak Limit PK NIl Non- PK ‘Azimuth Height Polarity

(GHz) Reading (dB/m) (dB) d (dBuV/m) (dB) (dBuV/m) Margin Restricted Margin (Degs) (cm)

(dBuV) Reading (dB) (dBuV/m) (dB)
(dBuV/m)

*3.667 37.79 PK-U 33.2 -30.1 40.89 - - 74 -33.11 - - 232 106 Vv
*3.667 31.92 ADR 33.2 -30 35.12 54 -18.88 - - - - 232 106 Vv

6.095 35.49 PK-U 354 -17.6 53.29 - - - - 68.2 -14.91 255 331 H
* 10.999 40.21 PK-U 37.8 -21 57.01 - - 74 -16.99 - - 194 190 H
*10.998 28.49 ADR 37.8 -21 45.29 54 -8.71 - - - - 194 190 H
17721 27.9 PK-U 40.5 -17.8 50.6 - - 74 -23.4 - - 10 257 H
*17.721 19.6 ADR 40.5 -17.8 42.3 54 -11.7 - - - - 10 257 H
*10.999 41.11 PK-U 37.8 -21 57.91 - - 74 -16.09 - - 270 255 Vv
*11.002 29.79 ADR 37.8 -20.9 46.69 54 -7.31 - - - - 270 255 Vv
*10.999 41.46 PK-U 37.8 -21 58.26 - - 74 -15.74 - - 270 255 Vv
*11.002 29.78 ADR 37.8 -20.9 46.68 54 -7.32 - - - - 270 255 Vv
*17.954 27.78 PK-U 40.5 -18 50.28 - - 74 -23.72 - - 209 194 Vv
*17.952 19.52 ADR 40.5 -18.1 41.92 54 -12.08 - - 209 194 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NIl: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: 12356844-E4V3

FCC ID: AARH1A

DATE: 8/30/2018

MID CHANNEL RESULTS

11

UL Fremont - Chamber K

2018 Jul 28 19:84:59

185

g5

35

Radicated Emissions 3-Meters

Project Number: 12356844
Client:Google

Config:EUT + Support Equipment
Mode 1NIT 11a 5588

Tested by: 19497 AF

75

FPeak Limit (dBuU/m)

UNII Non-Restr

65

CdBulU/m)

Avg Limit (dBul/m)

55

45

—0 U1

35

e

25 e

o —

Frequency (GHz)

18

Ronge (6Hz)
111°5.08
35.08-6.15

Pic  #Sups/Mode Fosition| Range (6Hz) REW/ VB
- 6.15

HASH 0-360dege 5
MAKH 0-362deg:

-18 M (-6dB) /30

¥Sups/Mode  Fosition
MR B-360degs H

FCC Part!15C 5GHz UNII RSE.TST

Rev 8.5 22 Jun 2618

HORIZONTAL

VERTICAL
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

RADIATED EMISSIONS

Frequency Meter Det “AF 1344 (dBIm) “AmpICDIFitrPad BC Corr (dB) Correcte "Avg Limit (dBuvim) Margin Peak Limit (dBuvim) PK UNIT Non-Restricted PR “Azimuth Height Polarity
(GHz) Reading (dB) d (dB) Margin (dBuV/m) Margin (Degs) (em)
(dBuv) ading (dB) (4B)
(dBuV/m)

2.092 14 PK-U K -35.1 7.77 - - - - 68.2 -30.43 65 233 H
2.092 ADR K -35.1 7.58 - - - - 65 233 H
*3.719 PK-U .. -32 .61 - - 74 -33.39 - - 146 H
*3. ADR .. -32 .62 54 -21.38 - - - - 146 H

2.0 PK-U K -35.1 .84 - - 68.2 -31.36 309
2. 1 ADR K -35.1 .85 - - - - 309 \4
*3. 0. PK-U .. -32 1.87 - - 74 -32.13 - - 122 v
*3. 34, ADR .. -32 6.11 54 -17.89 - - 7 122 v
*11.156 7. PK-U ! - 53.95 - 74 -20.05 7 104 H
*11.156 7. ADR 7. - 44.35 54 -9.65 - - 7 104 H
*11.159 41 PK-U 7. - 57.93 - - 74 -16.07 7 187 \4
11.16 0. ADR 7. - 47.26 54 -6.74 - - 7 187 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

HIGH CHANNEL RESULTS

11;UL Fremont - Chamber K 2818 Jul 28 21:11:88
Radicated Emissions 3-Meters
- Project Number: 12356844
18 Client:Google
Conflig:EUT + Support Equipment
Mode :UNII 11a 57808
95 Tested| by: 19497 AF
g5
Peak Limit (dBulU/m)
7:
2 UNII Non-Restricted (dBuU/m
3
5
5 6
[is]
T i i
z fAvg Limit C(dBul/m)
5E . |
|
45 Al M
2 i
3: N TR e ‘,
Gt et
1 NI
25 il
1 18 8
Frequency (GHz)
Ronge (BHz) RBI/VBU Ref/Attn  Det/fvg Mode Suesy Fte  #Swps/Made Position| Range (GHz) RBU/UBU Ref/fttn  Det/Avg Made Sueep Pts  #Sups/Mode Position
1:1%5.08 INC6B)/3k  81/8  PEAK/Pur Avg(RMS)  BBnsec(huta) 3081 M 0-360dege| 5:6.15-18 WCGdE)/ /B PEAK/Por AvgRIS) | loes (o) 18K MAH 0-36Adege H
315.08-6.15 INC-60B3/38k  111/14  PEAK/Pur Avg(RMS)  1@lnsectAuta) 9081  MAXH -36deq:
FCC Port15C S5GHz UNIT RSE.TST Rev 9.5 22 Jun 2818

HORIZONTAL

VERTICAL
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

RADIATED EMISSIONS

quencyl WeterReadin Dot AF T34 o/ 'BC Corr (dB) Avg Limit Margin(ds Poak Limit PK UNIT N PK Heightiom Folarity
Hz) g(dBuV) (dB/m) Pad (dB) ding(dBuV/m) (dBuV/m) ) (dBuV/m) Margin(dB) Restricte d Margin(dB) s) )
(dBuV/m)

2.048 411 PK-U B -35. 7. - - - - 68.2 =31 43 307 H

2.047 31.5 ADR B -35. 7. - - - - 43 307 H

*38 39.3 PK-U . -31.1 40. - - 74 -33.1 151 122 H

*38 31.82 ADR . -31.1 33.42 54 -20.58 - - - - 151 122 H

2.064 41.52 PK-U i -35.. 37.62 - 68.2 -30.58 333 369

2.065 1.4 ADR i -35.. 27.5 - - - - 333 369 Vv

*38 2.17 PK-U . -31.1 43.77 - 74 -30.23 - - 1 Vv

*38 7.17 ADR -31.1 38.77 -15.23 - - 1 Vv
*11.398 5.77 PK-U -21. 52.67 - - 74 -21.33 7 H
*11.396 4.77 ADR -21. 41.67 54 -12.33 - - - - 7 H
*11.396 5.02 PK-U -21. 51.92 - - 74 -22.08 - - 228 8: Vv
*11.396 25.77 ADR -21. 42.67 54 -11.33 - - 228 8. Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

CHANNEL 144 RESULTS

' 1;UL Fremont - Chamber K 2818 Jul 28 21:58:89
Rodicted Emissions 3-Meters
- Project Number: 12356844
18 Client:Google
Config:EUT + Support Equipment
Mode !UNIT 11a 5720
95 Tested|by: 19497 AF
35
Peak Limit (dBulU/m)
75
~ UNII Non-Restricted (dBuU/m
£
3 65
= 6
[is]
el
z Avg Limit (dBul/m)
55 = !
45 aJL" 5 y
T
35 g » ‘
L ‘L-‘ " o
25
1 17 18
Frequency (GHz)
Ronge (6H2) B/ VBl Ref/Attn  Dst/Avg Mods Susep Pis #ups/Mods Position| Rangs (6Ho) REBU/UBl Ref/Attn  Dat/fvg Mods Seeep Pte foups/liode Fosition
1:1°5.08 ING-6B)/30k 87/ PERK /Pl Avg(RUS)  IB5msec(uta) 9081 HAVH g-360degq 5:6.15-18 M(-6dB)/30k  B1/8 PEAK/Pir Avg(RIS) 1 Tsea(Puto) 18K HAYH 8-J60des H
315.08-6.15 INC-60B3/38k  111/14  PEAK/Pur Avg(RMS)  1@lnsectAuta) 9081  MAXH -36deq:
FCC Part15C SGHz UNIT RSE.TST Rev 9.5 22 Jun 2018

HORIZONTAL

VERTICAL
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

RADIATED EMISSIONS

Frequency Meter Det “AF 1344 (dBIm) “AmpICDIFitrPad BC Corr (dB) Correcte "Avg Limit (dBuvim) Margin Peak Limit (dBuvim) PK UNIT Non-Restricted PR “Azimuth Height Polarity
(GHz) Reading (dB) d (dB) Margin (dBuV/m) Margin (Degs) (em)
(dBuv) ading (dB) (4B)
(dBuV/m)

2.506 41.36 PK-U X -35 38.66 - - - - 68.2 -29.54 195 H

2.505 31.89 ADR . -35 29.19 - - - - - - 195 H
*3.813 40. PK-U . -31.8 1.9 - - 74 -32.1 - - 162 H
*3.813 32.25 ADR . -31.8 33.85 54 -20.15 - - - - 162 H

2.522 41. PK-U . -35 9.1 - - - - 68.2 -29.1 7

2.522 1.4 ADR . -35 .78 - - - - - - 7 Vv
*3.81 7 PK-U . -31 .47 - - 74 -31.53 - - 224 158 v
*3.81 7 ADR 1 .27 54 -16.73 - - - - 224 158 v
*11.43 34 PK-U 5 -20. .82 - - 74 -22.18 - - 7 195 H
*11.4 ADR 5 -20. .89 54 -11.11 - - - - 7 195 H
*11.436 PK-U 0. .93 - - 74 -19.07 - - 6 192 \4
*11.437 7 ADR 0. .73 54 -9.27 - - 6 192 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

9.1.10. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.6 GHz BAND

BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT

1EI:UL Fremont,5m Chamber B 21 Jul 2818 14:48: 11
N Bandedge
= Project Number:1235684<

[N Client:Google

Config:EUT + Support Equipment
Mode:UNIT 11n HT2B 5580
185 “ested by: 10629 RL

Peak Limit (dBuU/m

C(dBulU/md
~
a1

55 Averaoge iLimit (dBub)/md 2
”memmmwwmmmwwwwmmwmmw

45 &
R AT A iy N T
35
5.35 T7 SiH=/ 5525
Frequency (GHz)
Range (6z) RBL/VB Ref/Attn  Det/Avg Type Sueep Pto #oupo/Mode FPosition | Range (Biz) RBM/UBU Ref/Atin  Det/Avg Tupe Susep Pts #oups/fiode Fosition
1:5,35-5.525 MC-6dB)/3M 189712 PEAK/Pur Fvg(FMS)  InsecCluta)  BBEB  MAKH 182 dega § 2:5.35-5.55 TH-6dB) /3 189/12 AUER/Pur Avg(RM3)  fnsec(huto) 8608 1BATAVG 182 degs 264
BandEdye 5.356-5.47@5Hz {5_487 - H.TST 3@915 28 Dec 2015 Rev 9.5 @' Dec 2016
Marker Frequenc Meter Det AF T863 (dB/m) Amp/Cbl/Fltr/Pad Correcte Average Limit Margin Peak Limit PK Azimuth Height Polarity
y Reading (dB) d (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuV) Reading (dB)
(dBuV/m)

2 * 5.446 39.84 Pk 35.2 -19.4 55.64 - - 74 -18.36 102 204 H
6 *5.459 29.39 RMS 35.3 -19.6 45.09 54 -8.91 - - 102 204 H
1 *5.46 38.31 Pk 35.3 -19.6 54.01 - - 74 -19.99 102 204 H
5 *5.46 28.42 RMS 35.3 -19.6 4412 54 -9.88 - - 102 204 H
4 5.467 44.23 Pk 35.3 -19.5 60.03 - - 68.2 -8.17 102 204 H
3 5.47 44.38 Pk 353 -19.6 60.08 - 68.2 -8.12 102 204 H
7 5.47 30.29 RMS 35.3 -19.6 45.99 - - - - 102 204 H
8 5.47 31.28 RMS 35.3 -19.7 46.88 - - - - 102 204 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

VERTICAL RESULT

UL Fremont,5m Chamber B 21 Jul 2418 14:33:53

125
Bamdedge

= Project Number:1235684<

1 Client:Google

Config:EUT + Support Equipment
Mode:UNIT 11n HT2B 5580

185 “ested by: 10629 RL
95
85
&
> Peak Limit (dBul/m
3 7
3 o
@
T
65 @
21
Average iLimit (dBub/md ey
55 bl
- s}
a./
% o
45
35
5.35 17 5MH=z/ 5.525
Frequency (GHz)
Range (6z) RBL/UBU Ref/Attn  Dsi/Avg Tgpe Susep Pte #5ups/Mode FPosition | Range (Biz) B/ VBl Ref/Atin Det/Avg Tuype Sussp Pte #5ups/fode Fosition
BondEdye 5.350-5.47@5Hz 15_4@7 - U.TST 38915 28 Dec 2815 Rev 9.5 B° Dec 2016
Marker Frequenc Meter Det AF T863 (dB/m) Amp/Cbl/Fltr/Pad Correcte Average Limit Margin Peak Limit PK Azimuth Height Polarity
y Reading (dB) d (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuVv) Reading (dB)
(dBuV/m
2 *5.458 42.51 Pk 35.3 -19.6 58.21 - - 74 -15.79 102 204 \
1 *5.46 43.34 Pk 35.3 -19.6 59.04 - - 74 -14.96 102 204 \
5 *5.46 31.8 RMS 353 -19.6 47.5 54 -6.5 - - 102 204 \
6 *5.46 32.51 RMS 35.3 -19.6 48.21 54 -5.79 - - 102 204 \
8 5.467 36.48 RMS 35.3 -19.5 52.28 - - - - 102 204 \
3 5.47 49.32 Pk 353 -19.6 65.02 - - 68.2 -3.18 102 204 \
4 5.47 49.75 Pk 35.3 -19.7 65.35 - - 68.2 -2.85 102 204 \
7 5.47 34.54 RMS 35.3 -19.6 50.24 - - - - 102 204 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

BANDEDGE (HIGH CHANNEL)

Marker Frequenc Meter Det AF T863 (dB/m) Amp/Cbl/Fitr/Pad Correcte Peak Limit PK Azimuth Height Polarity
y Reading (dB) d (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuV/m)
1 5.725 45.89 Pk 35.5 -20 61.39 68.2 -6.81 137 179 H
2 5.725 48.67 Pk 35.5 -20 64.17 68.2 -4.03 137 179 H

Pk - Peak detector
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REPORT NO: 12356844-E4V3
FCC ID: AARH1A

DATE: 8/30/2018

VERTICAL RESULT

Marker Frequenc Meter Det AF T863 (dB/m) Amp/Cbl/Fltr/Pad Correcte Peak Limit (dBuV/m) PK Azimuth Height Polarity
y Reading d Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuV/m)
1 5.725 49.77 Pk 35.5 -20 65.27 68.2 -2.93 105 190 \
2 5.726 50.88 Pk 35.5 -20.1 66.28 68.2 -1.92 105 190 \

Pk - Peak detector
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REPORT NO: 12356844-E4V3
FCC ID: AARH1A

DATE: 8/30/2018

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

HKUL Fremo-~t - Charber < 2818 Jul 23 18 B8:29
Rociated Zmissions 3-Meters
- Project Number: 12356844
18 Client Google
Config ET + Suppo~t Equipment
ModeUNII |1n HTZB 5580
95 Testgd ky: 19437 FF
85
Peak Limit CdBLU/m)
75
/
2 UNZZ Non-Restricted (dBul/m)
S 65
5 6
@
o i i
~ fAvg Limit CdBuJ/m)
55 =
m o
L e e e — —— -
1 T A - g o
1 %] 18
Freguency (GHz)
Range (Bti2) REI/UBI Ref/Atn  Det/Avg floce Suep Pte #oupefiode  Fosition Range (&2) EE] Ref/httn Dew/ivg fods ) Fe  #oups/fode Fosiimn
1:175.68 M(-EdB)/38k  87/0 PERK/Pir AvgRIB)  Auto a1 A - 3edsge B | 506 15-18 W68 878 PERK/Pir Avy(RHS)  Auto 18 M 0-360dsge
3:5.86-6.15 WEB)/3Bk  111/14 PE/Pur AgRHS)  Auto Ba1 A o H
be.7ST
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VERTICAL
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

RADIATED EMISSIONS

Frequency Weter Det “AF 1344 (dBIm) o BC Corr (aB) Correcte ‘Avg Limit (dBuvim) WMargin Poak L PK UNIT Non-Restricted PK Azimuth Feight Polarity

(GHz) Reading (dB) d (dB) Margin (dBuV/m) Margin (Degs) (em)

(dBuV) ading (dB) (d8)
(dBuV/m)

2.035 40.8 PK-U 31.2 -35. 36.9 - - - - 68.2 -31.3 352 H

2.037 1.6 ADR 31.2 -35. 7.7 - - - - 352 H
*3.667 84 PK-U 33 -32. 1. - - 74 -32.46 - - 120 H
> 3.667 7 ADR 3 -32. 3. 54 -20.56 - - - - 120 H

2115 8 PK-U 31.6 -35. 8., - - 68.2 -29.81 209

2118 7 ADR 31.6 -35. 28. - - - - 209 267 v
*3.667 42.0¢ PK-U 3 32, 42. - - 74 -31.24 - - 188 118 v
*3.667 4 ADR 33 -32. 37.1 54 -16.85 - - - - 188 118 v

1 39.2 PK-U 7. 22, 55 - - 74 -19 - - 195 299 H
*11.001 27.95 ADR 7. -22. 43.75 54 -10.25 - - - - 195 299 H
*11.003 39.45 PK-U 7. 22 56.35 - - 74 -18.65 - - 279 354 v
*11.003 28.95 ADR 7. -22 44.85 54 -9.15 - - 279 354 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NIl: Maximum Peak
ADR - U-NII AD primary method, RMS average

Page 159 of 237

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 771-1000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 12356844-E4V3

FCC ID: AARH1A

DATE: 8/30/2018

MID CHANNEL RESULTS

! WKUL Fremo-~t - Charber < 2818 Jul 23 18 58:E1
Recioted Zmissions 3-Meters
- Project Number: 12356844
18 Client Google
Config EUT + Suppo~t Equipment
Mode:UNII |1n HTZB 5580
95 Testefl ky: 19437 FF
85
Peak Limit CdBLU/m)
75
2 UNZZ Non-Restricted (dBul/m)
3 g5
5 6
@
T
- Avg Limit (dBud/m) |
55 - :
35 et
1 4 L e ool
i
35 L el
1 18 18
Freguency (GHz)
Range (Bti2) REI/UBI Ref/Atn  Det/Avg floce Sues Pte #oupefiode  Fosition Range (&2) EE] Ref/httn Dew/ivg fods ) Fe  #oups/fode Fosiimn
1:175.68 Hi-EdB)/38k  B7/D PEAK/Pir Avg(RIB)  Auto Bl Ak -3hckge H | 5:615-18 MCE86)/28 8770 PERK/Pir Avy(RHS)  Auto 1 WA 0-360dsge -
3:5.00-6.15 WOEB)/3Bk 11114 PEK/Pur AgRIE)  Auto wgal A 0-3ckge H
be.7ST Rev 9.5 22 Jun 2818
! WKUL Fremo-~t - Charber < 2818 Jul 23 18 58:E1
Recioted IZmissions 3-Meters
- Project Number: 12356844
18 Client Google
Config EUT + Suppo~t Equipment
Mode:UNII |1n HTZB 5580
95 Tested ky: 19437 FF
85
Peak Limit CdBLU/m)
75
7
2 UNZZ Non-Restricted (dBul/m)
S 65
5 6
@
T
~ fAvg Limit (dBud/m)
55 =
45 c
o
4
35 1
3
o
25
1 18 18
Freguency (GHz)
Range (Bti2) REI/UBI Ref/Atn  Det/Avg floce Suezp Pte #oupeffiode  Fosition Fange (&2) ] Ref/kttn Dew/ivg fods Sueep Fe  #oupsifode Fosiimn
be.7ST Rev 9.5 22 Jun 2818

VERTICAL
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REPORT NO: 12356844-E4V3

DATE: 8/30/2018
FCC ID: AARH1A

RADIATED EMISSIONS

Frequency Meter Det “AF 1344 (dBIm) “AmpICDIFitrPad BC Corr (dB) Correcte
(dB)

"Avg Limit (dBuvim) Margin Peak Limit (dBuvim) PK UNIT Non-Restricted PK Azimuth Height Polarity
(GHz) Reading d (dB) Margin (dBuV/m) Margin (Degs) (em)
(dBuv) Readin (dB) (4B)
(dBuV/m)
2.078 415 PK-U K -35.2 37.7 - - - - 68.2 -30.5 14 225 H
2.077 31.12 ADR K -35.2 27.32 - - - - - - 14 225 H
*3.715 38.3 PK-U .. -32 39.5 - - 74 -34.5 234 378 H
*3.715 8.79 ADR .. -32 29.99 54 -24.01 - - - - 234 378 H
2.07: 0.41 PK-U K -35.2 6.61 - - - - 68.2 -31.59 166 350
2.07: 1.37 ADR K -35.2 7.57 - - - - - - 166 35 \4
*3.7 1.69 PK-U .. -32 12.89 - - 74 -31.11 - - 190 v
*3.7 5.23 ADR .. -32 6.43 54 -17.57 - - - - 190 v
5.75 PK-U ! 52.45 - - 74 -21.55 - - 269 H
.2 ADR 7. - 41 54 -12.1 - - - - 269 H
.3 PK-U 7. - 54, - - 74 -19.1 - - 276 8 \4
7 ADR 7. 44, 54 9.7 - - 276 180 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 12356844-E4V3
FCC ID: AARH1A

DATE: 8/30/2018

HIGH CHANNEL RESULTS

! WKUL Fremo-~t - Charber < 2818 Jul 23 19 33:21
Recioted Zmissions 3-Meters
- Project Number: 12356844
18 Client Google
Config EUT + Suppo~t Equipment
Mode:UNII |1n HTZB 5760
95 Tested|ky: 19437 FF
85
Peak Limit CdBLU/m)
75
2 UNZZ Non-Restricted (dBul/m)
3 g5
5 6
@
K S
- Avg Limit (dBud/m)
55 =
45 u
5
sk
35 2 R
1 N AL Ao
A s A
1 18 18
Freguency (GHz)
Range (Bti2) REI/UBI Ref/Atn  Det/Avg floce Pte #oupefiode  Fosition Range (&2) EE] Ref/httn Dew/ivg fods Sueep Fe  #oups/fode Fosiimn
1:175.68 Hi-EdB)/38k  B7/D PERK/Pir Avg(RHS)  3emees(iuto) BT HANH -3hckge H | 5:615-18 MCE86)/28 8770 PERK/Pir Avy(RHS)  1.lcerifute) 1Bk MAXA 0-360dsge -
3:5.08-6.15 M-EdB)/ 38k 111/14 PERK/Pur Avg(RMS)  181nses(huto) GB81  HAXH B-3cgs H
pe. ST
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

RADIATED EMISSIONS

Frequenc Weter Dot ‘AF 1344 (dB/m) BC Corr (aB) Correcte AvgL

P Margin Peak Limit (dBu) PR UNIT Non-Restricted PK Azimuth Feight Folarity
y Reading (dB) d (B) Margin (dBuV/m) Margin (Degs) (em)
(GHz) (dBuv) Reading (d8) (d8)
(dBuV/m)

2121 40.66 PK-U -35.. 37.06 68.2 -31.14 171

212 31.28 ADR -35.; 27.68 - - - - 171

*3.8 39.25 PK-U -31.1 40.85 - - 74 -33.15 - - 238

38 31.9 ADR -31.1 3.5 54 -20.5 - - - 238

2155 41.2 PK-U -35. 7.7 - - 68.2 -30.5 230

2155 1.7 ADR -35. 24 - - - - 230 Vv
*3.8 3. PK-U -31.1 06 - - 74 -28.94 - - 195 109 Vv
*38 7. ADR -31.1 98 54 -15.02 - - - - 195 109 Vv
9.55 2. PK-U -23. 28 - - 68.2 -22.92 99 352 H
9.552 22. ADR 7 -23.7 57 - - 99 352 H
9.547 32. PK-U 36.7 -23.7 45.75 68.2 -22.45 5 183 Vv
9.547 22.89 ADR 36.7 -23.7 89 - - 5 183 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NIl: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 12356844-E4V3

FCC ID: AARH1A

DATE: 8/30/2018

CHANNEL 144 RESULTS

! WKUL Fremo-~t - Charber < 2818 Jul 23 28 17:56
Recioted Zmissions 3-Meters
- Project Number: 12356844
18 Client Google
Config EUT + Suppo~t Equipment
Mode:UNII |1n HTZB 5728
95 Tested |ky: 19437 FF
85
Peak Limit CdBLU/m)
75
2 UNZZ Non-Restricted (dBul/m)
3 g5
5 6
@
T
- Avg Limit (dBud/m)
55 -
45
5
2 o 4
35 = Yo
‘ ol
L T
D5 kil i A
i
1 18 18
Freguency (GHz)
Range (Bti2) REI/UBI Ref/Atn  Det/Avg floce Pte #oupefiode  Fosition Range (&2) EE] Ref/httn Dew/ivg fods Sueep Fe  #oups/fode Fosiimn
1:175.68 Hi-EdB)/38k  B7/D PERK/Pir AR5 3ESmces(huto) 861 HAMY -3hckge H | 5:615-18 MCE86)/28 8770 PERK/Pir Avy(RHS)  1.lcerifute) 1Bk MAXA 0-360dsge -
3:5.00-6.15 MEB)/ 30k 111/14 PEK/Pur Aug®IE)  18usez(iuto) 001 KA 0-3ckge H
be.7ST Rev 9.5 22 Jun 2818
! WKUL Fremo-~t - Charber < 2818 Jul 23 28 17:56
Recioted IZmissions 3-Meters
- Project Number: 12356844
18 Client Google
Config EUT + Suppo~t Equipment
Mode:UNII |1n HTZB 5728
95 Tested ky: 19437 FF
85
Peak Limit CdBLU/m)
75
7
2 UNZZ Non-Restricted (dBul/m)
S 65
5 6
@
T
~ fAvg Limit (dBud/m)
55 =
5 &
4 4 a
2
35
3
o
25
1 18 18
Freguency (GHz)
Range (Bti2) REI/UBI Ref/Atn  Det/Avg floce Suep Pte #oupeffiode  Fosition Fange (&2) ] Ref/kttn Dew/ivg fods Sueep Fe  #oupsifode Fosiimn
be.7ST Rev 9.5 22 Jun 2818

VERTICAL
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

RADIATED EMISSIONS

Frequency Meter Det “AF 1344 (dBIm) “AmpICDIFitrPad BC Corr (dB) Correcte "Avg Limit (dBuvim) Margin Peak Limit (dBuvim) PK UNIT Non-Restricted PR “Azimuth Height Polarity

(GHz) eadi (dB) d (dB) Margin (dBuV/m) Margin (Degs) (em)

(dBuv) ading (dB) (4B)
(dBuV/m)

2.103 41.37 PK-U L -35. 7.87 - - - - 68.2 -30.33 309 1 H

2.103 31.6 ADR K -35. 1 - - - - - - 309 1 H
*3.813 40.48 PK-U . -31 42.08 - - 74 -31.92 - - 166 7 H
*3.813 34.3 ADR . -31 9 54 -18.1 - - - - 166 7 H

2.073 41.96 PK-U K -35. 38.16 - - - - 68.2 -30.04 88 233

2.071 31.68 ADR K -35. 27.88 - - - - - - 88 233 \4
*3.81 2.2 PK-U -31 43.8 - - 74 -30.2 - - 209 102 v
*3.81 7.5 ADR 1 39.1 54 -14.9 - - - - 209 02 v
114 30.49 PK-U 5 -20. 47.69 - - 74 -26.31 - - 306 4 H
*11.459 20.41 ADR 5 -20. 37.61 54 -16.39 - - - - 306 4 H
*11.439 35.93 PK-U -20. 53.23 - - 74 -20.77 - - 289 9 \4
*11.439 25 ADR 0. 42.3 54 -11.7 - - 289 9 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

9.1.11. TX ABOVE 1 GHz 802.11n HT40 MODE IN THE 5.6 GHz BAND

BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT

1EI:UL Fremont,Bm Chamber B 21 Jul 2818  23:35:21
Bandedge
= Project Number:1235684<
1 Client:Google
Config:EUT + Support Equipment
Mode:UNII f1n HT48 5510
185 Tested by: 12981 Kl
- Tt s VY
5 At )
85
~
E
>~ Peak Limit (dBulU/m
= 75
3 3
@
o
65
Average iLimit (dBub/md
55
45 i
R A e T R T W,
35
5.35 17 .5MH=z/ 5.525
Frequency (GHz)
Ronge (6 REL/UBH Sef/Abtn  Dst/Avg Tps Sussp Pts  #5ups/Mods Fosition | Range (Bi2) RBU/VBI Ref/Attn  Dest/Avg Tups Sueep Pts  #oups/liode Fosition
1:5,35-5.525 MC-6dB)/3M 189712 PEAK/Pur Fvg(FMS)  InsecCluta)  BBEB  MAKH 33 dega | 2:5.35-5.585 TH-6dB) /3 189/12 AUER/Pur Avg(RM3)  fnsec(huto) 8608 1BATAVG 343 degs 385
BandEdye 5.356-5.47@5Hz {5_487 - H.TST 3@915 28 Dec 2015 Rev 9.5 @' Dec 2016
Warker Frequenc Weter Det AF 1863 (aBim) AmPpICHIFIt7Pad (dB) DC Corr (aB) Correcte Average Limit (dBuvim) Wargin Peak Limit (dBuvim) K Azimuth Height Polarity
y Reading d (dB) Margin (Degs) (em)
(GHz) (dBuV) Reading (dB)
(dBuVim)
2 *5.457 42.44 Pk -19. 0 58.24 - - 74 -15.76 34 H
6 *5.459 31.61 RMS -19. A 47.4 54 -6.59 - - 34 H
1 *5.46 41.03 Pk -19. 0 56.7: - - 74 -17.27 34! H
5 *5.46 30.07 RMS -19. A 45.87 54 -8.13 - - 34 H
4 5.464 46.66 Pk -19. 0 62.26 - - 68.2 -5.94 34 H
3 547 44.04 Pk -19.6 0 59.74 - - 68.2 -8.46 34! H
7 5.47 33.41 RMS -19.6 A 49.21 - - - - 34 H
8 547 34.46 RMS -19.7 A 50.16 34 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

VERTICAL RESULT

1ZEUL Fremont,5m Chomber B 21 Jul 2818 23:12:53
Bandedge
= Project Number:1235684<
1 Client:Google
Config:EUT + Support Equipment
Mode:UNII 11n HT48 5510
185 Tested by: 12981 KU
95 bt
85
~
E
> Peak Limit (dBul/m
= 7
3 5
@
o
65 < 43
ﬁ il
lu
55 Average iLimit (dBub/md 2
45
35
5.35 17 .5MHz/ 5.525
Frequency (GHz)
Ronge (6) REL/UBI Sef/Attn  Dst/Avg Tpe Sussp Pts #Sups/ode  Fosition | Ronge (BiD) RBU/UB Ref/Attn  Det/Avg Tupe Sueep Pis #upellids Fosition |
BondEdye 5.350-5.47@5Hz 15_4@7 - U.TST 38915 28 Dec 2815 Rev 9.5 @' Dec 2616
Warker Frequenc Weter Det AF 1863 (aBim) AmPpICHIFIt7Pad (dB) DC Corr (aB) Correcte Average Limit (dBuvim) Wargin Peak Limit (dBuvim) PK Azimuth Height Polarity
y Reading d (dB) Margin (Degs) (em)
(GHz) (dBuV) Reading (dB)
(dBuVim)
6 *5.459 34.99 RMS 35.3 -19.6 A 50.79 54 -3.21 - - 7 322 \a
1 *5.46 43.54 Pk 35.3 -19.6 0 59.24 - - 74 -14.76 71 322 Vv
2 *5.46 47.73 Pk 35.3 -19.6 0 63.43 - - 74 -10.57 7 322 \
5 *5.46 34.02 RMS 35.3 -19.6 A 49.82 54 -4.18 - - 71 322 Vv
4 5.469 49.62 Pk 35.3 -19.6 0 65.32 - - 68.2 -2.88 71 322 Vv
8 5.469 38.09 RMS 35.3 -19.7 A 53.79 - - - - 7 322 v
3 5.47 47.2 Pk 35.3 -19.6 0 62.9 - - 68.2 -5.3 71 322 Vv
7 5.47 37.18 RMS 35.3 -19.6 A 52.98 - - - - 71 322 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

BANDEDGE (HIGH CHANNEL)

Marker Frequenc Meter Det AF T863 (dB/m) Amp/Cbl/Fitr/P DC Corr (dB) Correcte Peak Limit PK Azimuth Height Polarity
y Reading ad (dB) d (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuV) Reading (dB)
(dBuV/m)
1 5.725 42.63 Pk 35.5 -20 0 58.13 68.2 -10.07 309 393 H
2 5.726 45.27 Pk 35.5 -20.1 0 60.67 68.2 -7.53 309 393 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

VERTICAL RESULT

Marker Frequenc Meter Det AF T863 (dB/m) Amp/Cbl/Fltr/P DC Corr (dB) Correcte Peak Limit PK Azimuth Height Polarity
y Reading ad (dB) d (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuV) Reading (dB)
(dBuV/m)
1 5.725 48.11 Pk 35.5 -20 0 63.61 68.2 -4.59 89 198 \4
2 5.727 50.93 Pk 35.5 -20.2 0 66.23 68.2 -1.97 89 198 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

HARMONICS AND SPURIOUS EMISSIONS
LOW CHANNEL RESULTS

| 1:UL Fremont - Chamber K 2818 Jul 24 22:B4:688
Radiated Emissions 3-Meters
195 Project Number: 12356844
Client:Google
Config:EUT + Support Equipment
Mode:UNIT 1in HT48 5518
95 Tested by: 19497 AF
35
FPeak Limit (dBuU/m)
7|:
~ UN N Rest ted 1BuU/m
£
3 65
5 6
[is]
el
~ Avg Limit (dBuU/m)
55 =
45 JW
2 5
1 Cr i,
35 " o
) BRI AR
25
1 16 18
Frequency (GHz)
Renge (6hiz) e/ VBl Ref/Attn  Def Sues Pl #5ups/fade Fosition| Rengs (6Hz) REW/ VB Ref/Attn  Det/Avg fade Sucep Pte  #oupo/liods  Fosition
111588 IN-608)/38 87/ EAK, 35nsecfuta) 9001 NAWH 8-360dege 5:6.15-18 M-6dE)/3Bx 877D PERK/Fur Avg(RHS) | Tsea(Aute) 18k MAWH B-3adens H
3:5.08-6.15 INC-60B)/30k 111714 GincecChuta) 9081 MAXH G-360de:
LNIT 11n HT4@ 5198.0AT Rev 9.5 22 Jun 2018

HORIZONTAL

VERTICAL
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

RADIATED EMISSIONS

Frequenc Weter Det AF 7344 (dBIm) AmpICBIFTPad DC Corr (a8) Correcte Avg Limit (Buvim) Wargin Peak Limit (dBavim) PK UNIT Non-Restricted PK Agimath Feight Polarity
y Reading (@8) d (@8) Margin (dBuVim) Margin (Degs) (em)
(GHz) (@Buv) Reading (@8) (@B)
(@BuVim)
3674 40.8 PK-U 33 323 0 415 - - 74 325 65 105
| _"3673 .18 ADR 33 -32.3 1 98 54 -20.02 - - - - 65 5
| 4898 .03 PK-U 341 -30 0 13 - - 74 28.87 - - 51 7
| 4898 .84 ADR 341 -30 1 04 54 -15.96 - - - - 51 7
3674 . PK-U 3 323 0 85 - - 74 -32.15 - - 68 6
| _"3673 X ADR 3 323 1 54 -18.11 - 6 v
| 4898 X PK-U 34, -30 0 - - 74 27.52 185 v
| "4898 X ADR 34, -30 1 54 -13.61 - - - 185 v
| 10393 X PK-U 7. 23 0 - - - 68.2 -21.13 303 H
| 10395 ADR 7. 229 1 37.3 - - - - - - 303 H
0.354 2.5 PK-U 7.4 231 0 46.8 - - - - 68.2 214 134 v
0.354 2319 ADR 7.4 231 1 37.59 - - 180 134 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 12356844-E4V3
FCC ID: AARH1A

DATE: 8/30/2018

MID CHANNEL RESULTS

H;UL Fremont - Chamber K 2818 Jul 24 22:44:83
Radicated Emissions 3-Meters
- Project Number: 12356844
18 Client:Google
Config:EUT + Support Ecuipment
Mode !UNIT 1in HT4B 5558
95 Testeri by: 19497 AF
55
Peak Limit (dBulU/m)
7K
~ UNII Non-Restricted (dBuU/m
£ |
S e |
3
- Avg Limit C(dBulU/m) )\
55 -
15 .~.~JL~ M
5 .
¢ " PR
35 : TV

Frequency (GHz)

18

Ronge (G1z) RELL/ VBl Ref/Attn  Det/fvg Mode
1:1-5.88 M(-6dB)/3Bk  87/8 PEAK/Pur Avg(RMS)
3:5.88-6.15 IMC-6d83/30k  111/14 PEAK/Pur Avg(RMS)

Suesy

Pis  #Sups/Made Position| Ronge (6Hz) REW/UBU Ref/Attn  Det/fvg Mode
nsec(Auta) 9881  MAXH B-3b0degy 5:6.15-18 M (-6dB) /30 87/8 PERK/Pur Avg(RNS:
InsecCAuta) 9081 MAYH -360deq;

) 18k MAXH

Pts  #Sups/Mode Position
8-360degs H

UNIT 11n HT48 5196.DAT

Rev 8.5 22 Jun 2618

HORIZONTAL

VERTICAL

Page 172 of 237

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 771-1000

FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

RADIATED EMISSIONS

Frequenc Weter Det AF 7344 (dBIm) AmpICBIFTPad DC Corr (a8) Correcte Avg Limit (Buvim) Wargin Peak Limit (dBavim) PK UNIT Non-Restricted PK Agimath Feight Polarity
y Reading (@8) d (@8) Margin (dBuVim) Margin (Degs) (em)
(GHz) (@Buv) Reading (@8) (@B)
(@BuVim)
1.996 .24 PK-U 31 -35. 0 7.04 - - - - 68.2 -31.16 7 313
1.996 41 ADR 31 -35. 1 7. - - - - 7 313
*4.933 19 PK-U 34 -29. 0 6. - - 74 -27.51 - - 160
+4.933 .98 ADR 34 -29. 1 9. 54 -14.62 - - - - 160
| 2082 4 PK-U -35. 0 7. - - 68.2 -30.49 290
| 208 4 ADR -35. 1 7.85 - - - - v
| 493 7 PK-U 34 -29. 0 50.01 - - 74 -23.99 V!
| 493 .21 ADR 34 -29. 1 43.68 54 -10.32 - - - - V.
10.34: .59 PK-U -23. 0 46.89 - - 68.2 -21.31 H
10.34 .88 ADR 7. 23, 1 7.28 - - - - - - 4 H
10.43 .23 PK-U 7 23 0 46.73 - - - - 68.2 -21.47 1 v
10.429 89 ADR 7 23 1 7.49 - - 1 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

HIGH CHANNEL RESULTS

HORIZONTAL

VERTICAL
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REPORT NO: 12356844-E4V3

FCC ID: AARH1A

DATE: 8/30/2018

RADIATED EMISSIONS

Dot

‘AF 1344 (dB/m)

BC Corr (aB)

Correcte

o Weter AvgL Margin Peak Limit (dBu) PR UNIT Non-Restricted PK Azimuth Feight Folarity
y Reading (dB) d (B) Margin (dBuV/m) Margin (Degs) (em)
(GHz) (dBuv) Reading (d8) (d8)
(dBuV/m)
2.04 a7 PK-U -35. 0 7.87 68.2 -30.33 66 6 H
2.04: .35 ADR -35. 1 7.55 - - - - 66 6 H
7 .72 PK-U -31. 0 1.22 - - 74 -32.78 - 150 7 H
7¢ .04 ADR -31. 1 3.64 54 -20.36 - - - - 150 7 H
2.04° .52 PK-U -35. 0 7.62 - - 68.2 -30.58 87 9.
2.047 .76 ADR -35. 1 7.96 - - - - 87 29 Vv
3.78 .33 PK-U -31. 0 2. - - 74 -31.17 - 158 105 Vv
| 378 5.3 ADR -31. 1 6. 54 -17.1 - - - - 158 105 Vv
| 10.455 .42 PK-U -23 0 46.92 - - 68.2 -21.28 0 126 H
0.458 .86 ADR 7 -23 1 7.46 - - 0 126 H
0.444 53 PK-U 7 -23.1 0 45 68.2 -22.27 4 180 Vv
0.444 .72 ADR 7. -23.1 1 7.22 - - 4 180 Vv

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

PK-U - U-NIl: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

CHANNEL 142 RESULTS

HKUL Fremant - Charber _ 2818 Jul 25 11 424

Recioted Zmissions 3-Meters

- Project Number: 12356844

18 Client Google

Config EUT + Suppo~t Equipment
Mode:UNIT |1n HT4B 5718

95 Tested ky: 18629 RL
85
Peak Limit C(dBLU/m)
75
2 UNZZ Non-Restricted (dBul/m)
3 65
o)
el
- Avg Limit (dBud/m)
55 -

(n

. WiF
| P, ‘WWM

[ L
" » e
ek W g
o5 W RPN A ol
[k ki "
1 18 18
Freguency (GHz)
Range (Bti2) REI/UBI Ref/Atn  Det/Avg floce Suep Pte #oupefiode  Fosition Range (&2) EE] Ref/httn Dew/ivg fods ) Fe  #oups/fode Fosiimn
1:175.68 Hi-EdB)/38k  B7/D PEAK/Pir Avg(RIB)  Auto Bl Ak -3hckge H | 5:615-18 MCE86)/28 8770 PERK/Pir Avy(RHS)  Auto 1 WA 0-360dsge -
3:5.08-6.15 M-EdB)/ 38k 111/14 PERK/Pur AvgRMS) Auto A A B-3cgs H
pe. ST Rev 9.5 22 Jun 2618

HORIZONTAL

VERTICAL
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REPORT NO: 12356844-E4V3

FCC ID: AARH1A

DATE: 8/30/2018

RADIATED EMISSIONS

Frequency Weter

Det

AF ENIC4Z94 P BC Corr (aB) Correcte AvgL WMargin Peak Limit PK UNIT Non-Restricted PK Azimuth Feight Folarity
(GHz) Reading (dB/m) (dB) d (dB) (dBuV/m) Margin (dBuV/m) Margin (Degs) (em)
(dBuV) adin (dB) (d8)
(dBuV/m)

07 8.7 PK-U .7 -30.7. 0 41.73 - - 74 -32.27 90 154 H
7 9.3° ADR -30. 1 41 54 -21.59 - - 90 154 H
> 7 7.7 PK-U 5 -30. 0 76 - - 74 -33.24 135 252 Vv
: 7 0.4 ADR 33. -30. 1 53 54 -20.47 - - - - 135 252 Vv
6.045 3.6° PK-U 5. -17.1 0 1 - - 68.2 -16.89 240 75 H
6.101 5.5° PK-U -17.4 0 53.31 - - 68.2 -14.89 Vv
*17.96 7.92 PK-U -17. 0 50.52 - - 74 -23.48 - - H
*17.962 8.87 ADR -17. 1 41.57 54 -12.43 - - H
*7.296 6.63 PK-U . -25.1 0 46.53 - - 74 -27.47 Vv
*7.296 24.2 ADR .7 -25.] 1 34.2 54 -19.8 - - 0: Vv

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

PK-U - U-NIl: Maximum Peak

ADR - U-NIl AD primary method, RMS average
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

9.1.12. TX ABOVE 1 GHz 802.11ac VHT80 MODE IN THE 5.6 GHz BAND

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

1ZEUL Fremont,5m Chomber B 28 Jul 2p18 14:30:05
Bandedge
o Project Number: 12356844
i Client:Google
ConfigEUT + Suppors Equipment
Mode:UNII 11n UHTBE 5534
195 Tested by: 10629 RL
g5
8!:
A
E
>~ FPeck Linit (dBul/m
> 7:
3
[as}
o
65
55 Avercce Limit (dBul/ml
| ’
TR TN ETNRTEN NLNTTWTRTS
foritd ‘-vyu;rfw‘ymnm“vlwl-mrnuﬂwvh\ iy an\‘\ v‘v [ il
> % iy
45 I i N T H g, . “'”;"g"‘v MM
oA g W A W (st A L T
3:
5.35 17 .5MH=z/ 5.525
Frequency (GHz)
Rorge (6H2) REUUBH Ref/Attn  Det/fivg Type Siesp Fle  ¥hps/fode Fosition Range (6Hz) B/l Ref/fttn  Dst/ivg Type Suesp Pte #upsifioce FPosition
1535555 M-6B/N 10012 PEK/Fur gD TnseclAudo) 6080 HAXH B degs 175 | 25,5555  M-6EI/M  1BY/12  PUER/Par AeqCRHS)  Tnsec(fubc) 908D  1OBTAUG 294 degs 175 or
5.6_f1ac UHTBE 55368 H _PS13.25 Margin -7.58 _Uait 1424574 . dot 36915 28 Dec 2815 Rev 9.5 Bl Dec 2HIE
Warker Frequenc Weter Dot AF 7863 (dBim) AmpICHUFItriPad DC Corr (dB) Correcte Average Limit WMargin Poak Limit (dBuv/m) K Azimuth Height | Polarity
y Reading (dB) d (dBuVim) (dB) Margin (Degs) (cm)
(GHz) (dBuV) Reading (dB)
(dBuV/m)
*5.46 39.91 Pk -19. 0 55.61 - - 74 -18.39 284 17 H
*5.448 425 Pk -19. 0 58.1 - - 74 -15.9 284 17! H
*5.46 28.85 RMS -19.1 19 44.74 54 -9.26 - - 284 17! H
*5.459 30.72 RMS -19. 19 46.61 54 -7.39 - - 284 17! H
5.465 42.04 Pk -19.f 0 57.74 - - 68.2 -10.46 284 17! H
3 547 40.17 Pk -19.1 0 55.87 - - 68.2 -12.33 284 17! H
7 5.47 30.19 RMS -19. 19 46.08 - - - - 284 17! H
8 547 31.18 RMS -19. .19 46.97 - - - - 284 17! H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

VERTICAL RESULT

Marker Frequenc Meter Det "AF T863 (dB/m) AmpICbI/FItr/Pad (dB) DC Corr (dB) Correcte Average Limit (dBuVim) Margin Peak Limit (dBuV/m) PK ‘Azimuth Height Polarity
y Reading d (dB) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuV/m)
2 *5.454 47.93 Pk 35.3 -19.8 0 63.43 - - 74 -10.57 102 184 Vv
6 *5.457 35.66 RMS 35.3 -19.6 19 51.55 54 -2.45 - - 102 184 \
1 *5.46 44.96 Pk 35.3 -19.6 0 60.66 - - 74 -13.34 102 184 \a
5 *5.46 34.34 RMS . -19.6 19 50.23 54 -3.77 - - 102 184 Vv
4 5.465 50.45 Pk 19.7 0 66.05 - - 68.2 -2.15 102 184 \
3 5.47 44.07 Pk . -19.6 0 59.77 - - 68.2 -8.43 102 184 Vv
7 5.47 37.4 RMS . -19.6 19 53.29 - - - - 102 184 Vv
8 547 37.31 RMS 19.6 19 53.20 - - - - 102 184 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12356844-E4V3
FCC ID: AARH1A

DATE: 8/30/2018

BANDEDGE (HIGH CHANNEL)

Marker Frequenc Meter Det AF T863 (dB/m) Amp/Cbl/Fitr/Pad Correcte Peak Limit (dBuV/m) PK Azimuth Height Polarity
y Reading dB; d Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuV/m)
1 5.725 35.15 Pk 35.5 -20 50.65 68.2 -17.55 329 364 H
2 5.731 39.96 Pk 35.5 -20.1 55.36 68.2 -12.84 329 364 H

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

Pk - Peak detector
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

VERTICAL RESULT

Marker Frequenc Meter Det AF T863 (dB/m) Amp/Cbl/Fitr/Pad Correcte Peak Limit PK Azimuth Height Polarity
y Reading (dB) d (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuVv) Reading (dB)
(dBuV/m)
1 5.725 41.52 Pk 35.5 -20 57.02 68.2 -11.18 102 191 \
2 5.725 42.9 Pk 35.5 -20 58.4 68.2 -9.8 102 191 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12356844-E4V3
FCC ID: AARH1A

DATE: 8/30/2018

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

HKUL Fremo-~t - Charber < 2818 Jul 25 28 88:52
Rociated Zmissions 3-Meters
- Project Number: 12356844
18 Client Google
Config ET + Suppo~t Equipment
Mode:UNII |1ac HT84 5538
95 Tested ky: 19437 FF
85
Peak Limit CdBLU/m)
75
2 UNZZ Non-Restricted (dBul/m)
S 65
5 6
@
o i i
~ fAvg Limit CdBuJ/m)
55 - 4
35 o — PP L Py
.
\m o FFRTPT c.1
5 b N sadnt
1 %] 18
Freguency (GHz)
Range (Bti2) REI/UBI Ref/Atn  Det/Avg floce Suezp Pte #oupefiode  Fosition Range (&2) EE] Ref/httn Dew/ivg fods ) Fe  #oups/fode Fosiimn
1:175.68 M(-EdB)/38k  87/0 PERK/Pir MRS |insec(Auto) 5861 HAM 0-3Adge H | 56 15-18 W68 878 PERK/Pir Avy(RHS)  Auto 18 M 0-360dsge
3:5.86-6.15 WEB)/3Bk  111/14  PE/Pur AgRHS)  Auto Ba1 A 0-3ckge H
LNZI fiac HT3E 5538.DAT Rev 9.5 22 Jun 2818

HORIZONTAL

H;UL Fremo-~t - Charber < 2818 Jul 25 28 88:52
Rociated Zmissions 3-Meters
- Project Number: 12356844
[z Client Google
Config ET + Suppo~t Equipment
Mode:UNII |1ac HT84 5538
95 Tested ky: 19437 FF
85
Peak Limit CdBLU/m)
75
2 UNZZ Non-Restricted (dBul/m)
S g5
5 6
@
T
~ fivg Limit C(dBud/m)
55 =
45
6
4 5!
35 9
3
i
25
1 18 18
Freguency (GHz)
Range (Btiz) RE/UBI Ref/Atn  Det/Avg floce Suep Pte #oupeffiode  Fosition Fange (&2) ] Ref/ttn  Dew/ivg fods Sueep Fe  #oupsifode  Fosiio
LNZI fiac HT3E 5538.DAT Rev 9.5 22 Jun 2818

VERTICAL
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

RADIATED EMISSIONS

Frequenc Weter Det AF 7344 (dBIm) AmpICBIFTPad DC Corr (a8) Correcte Avg Limit (Buvim) Wargin Peak Limit (dBavim) PK UNIT Non-Restricted PK Agimath Feight Polarity
y Reading (@8) d (@8) Margin (dBuVim) Margin (Degs) (em)
(GHz) (@Buv) adin (@8) (@B)
(@BuVim)

2.103 .03 PK-U -35. 37.53 - - - - 68.2 -30.67 53 265

2.103 .01 ADR -35. 19 287 - - - - - - 53 265
3686 .72 PK-U -32. 40.72 - - 74 -33.28 - - 27 101
3687 .39 ADR -32. 19 3158 54 -22.42 - - - - 27 101

2.122 .86 PK-U -35. 37.26 - - - 68.2 -30.94 339 189

2.123 51 ADR -35. 19 281 - - - 9 v
3687 413 PK-U -32. 423 - - 74 31.7 v
3687 34.88 ADR -32. 19 36.07 54 17.93 - - - v
10.372 324 PK-U -23. 46.7 - - 68.2 -21.5 H
10.374 23.47 ADR 7. -23. 19 37.96 - - - - - - 26 H
10.351 31.45 PK-U 7.4 -23. 0 45.75 - - - - 68.2 -22.45 355 v

10.35 2261 ADR 7.4 -23. 19 374 - - - - - - 355 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 12356844-E4V3
FCC ID: AARH1A

DATE: 8/30/2018

HIGH CHANNEL RESULTS

HKUL Fremo-~t - Charber < 2818 Jul 25 28 53:E6
Rociated Zmissions 3-Meters
- Project Number: 12356844
18 Client Google
Config ET + Suppo~t Equipment
Mode:UNIT |1oc HTB3 5618
95 Tested ky: 19437 FF
85
\
Peak Limit CdBLU/m)
71:
2 UNZZ Non-Restricted (dBul/n)
S g5
5 6
@
T
- Avg Limit (dBud/m)
55 = it
45 JL
= z ) L
3 1 ) ™ Ty e
L s
D5 i
1 18 18
Freguency (GHz)
Range (Bti2) REI/UBI Ref/Atn  Det/Avg floce Suezp Pte #oupefiode  Fosition Range (&2) EE] Ref/httn Dew/ivg fods ) Fe  #oups/fode Fosiimn
1:175.68 Hi-EdB)/38k  B7/D PERK/Pir AR5 insecCAuto) S8BT HAM 0-3hdgs H | 56151 MCE86)/28 8770 PERK/Pir Avy(RHS)  Auto 1 WA 0-360dsge -
3:5.86-6.15 WEB)/3Bk  111/14  PE/Pur AgRHS)  Auto Ba1 A 0-3ckge H
LNZI fiac HT3E 5618.DAT Rev 9.5 22 Jun 2818
HKUL Fremo-~t - Charber < 2818 Jul 25 28 53:E6
Rociated Zmissions 3-Meters
- Project Number: 12356844
18 Client Google
Config ET + Suppo~t Equipment
Mode:UNIT [1oc HTB3 5618
95 Tested ky: 19437 FF
85
Peak Limit CdBLU/m)
7E
2 UNZZ Non-Restricted (dBul/n)
3 65
< b
@
T
- Avg Limit (dBud/m)
55 =
45
4
a
35
3
o
25
1 18 18
Freguency (GHz)
Range (Bti2) REI/UBI Ref/Atn  Det/Avg floce Suep Pte #oupeffiode  Fosition Fange (&2) ] Ref/kttn Dew/ivg fods Sueep Fe  #oupsifode Fosiimn
LNZT 1tec HT3E 5618.DAT Rev 9.5 22 Jun 2818

VERTICAL
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

RADIATED EMISSIONS

Frequenc Weter Det AF 7344 (dBIm) AmpICBIFTPad DC Corr (a8) Correcte Avg Limit (Buvim) Wargin Peak Limit (dBavim) PK UNIT Non-Restricted PK Agimath Feight Polarity
y Reading (@8) d (@8) Margin (dBuVim) Margin (Degs) (em)
(GHz) (@Buv) Reading (@8) (@B)
(@BuVim)
2.079 .77 PK-U 4 -35. 6.97 - - - - 68.2 -31.23 70 275 H
2.079 .38 ADR 4 -35. 19 7.77 - - - - 70 275 H
*3739 .88 PK-U 31 8 - - 74 -33.72 - - 198 H
v374 55 ADR 31 19 4 54 -20.86 - - - - 198 H
2.087 77 PK-U -35. 7 - - 68.2 -30.03 259
2.087 .55 ADR -35. 19 4 - - - - 259 v
v374 K PK-U 31 - - 74 -30.81 - - 188 v
v374 X ADR 31, 19 54 17.37 - - - - 7 188 v
0.087 K PK-U -23. - - 68.2 -22.59 5 H
| 10.089 . ADR 7. -23. 19 - - - - - - 5 H
0.035 .93 PK-U 7 23, 0 45.43 - - - - 68.2 -22.77 7 v
0.037 89 ADR 7 23, 19 58 - - 7 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 12356844-E4V3

FCC ID: AARH1A

DATE: 8/30/2018

CHANNEL 138 RESULTS

~UL Fremoat - Charber <

2018

Jul 25

21 33:23

Reociated

Projest Number: 12356844
Client Google

Config EUT + Supgo~t Equipment

Mode:UNIT |1oc HT84 56598
Tested ky: 19497 fF

Zmissions 3-Meters

Peak Limit CdB_U/m)

UNZZ

Non-Restricted C

Bu

Us/m

(dBul/m2
[s)]
n

Avg Limit (dBud/m)

45

35

o5

AP

[T
i

vm

Freguency (GHz)

]

Rorge (Bz) REW/UBH
1:1°5.88 W-EdB)/30k  B7/E
3:5.08-6.15 H-EdB)/3Bk 111714

Ref/At-n Det/3vg Noce P
PERK/Pir Avg(RHS)  [énsectfuto) SBET AN

Sueey

PERK/Pur tng®RMS)  Auto

Pt #peffode Position
0-3efceos

aa A -36Acegs H

Ra
5.

nge (G1o)
6151

REW/UBII

M(-6dB)/38k  §7/8 PEAK/Pir v

Ref/fttn De-/Ave Motz Susep
FRS)  foto

P Eup
1B Mk

s/Mode  Pasizion

g

0-36ecs

LNZT fiac HT3E 5698.DAT

Rev 9.5 22 Jun 2618

HORIZONTAL

HKUL Fremo-~t - Charber < 2818 Jul 25 21 33:23
Rociated Zmissions 3-Meters
Project Number: 12356844
185 Client Google
Config EUT + Suppo~t Equipment
Mode:UNIT | 1oc HTB2 5698
95 Tested, ky: 19437 FF
85
Peak Limit CdBLU/m)
7E
2 UNZZ Non-Restricted (dBul/n)
3 65
< b
@
T
- Avg Limit (dBud/m)
55 =
45
4 €
@ &
35
3
o
25
1 18 18
Freguency (GHz)
Range (Bti2) REI/UBI Ref/Atn  Det/Avg floce Suep Pte #oupeffiode  Fosition Fange (&2) ] Ref/kttn Dew/ivg fods Sueep Fe  #oupsifode Fosiimn
LNT 1tec HTSE 56596.DAT Rev 9.5 22 Jun 2818

VERTICAL
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

RADIATED EMISSIONS

Frequenc Weter Det AF 7344 (dBIm) AmpICBIFTPad DC Corr (a8) Correcte Avg Limit (Buvim) Wargin Peak Limit (dBavim) PK UNIT Non-Restricted PK Agimath Feight Polarity
y Reading (@8) d (@8) Margin (dBuVim) Margin (Degs) (em)
(GHz) (@Buv) Reading (@8) (@B)
(@BuVim)
2.086 .55 PK-U -35. 7.95 68.2 -30.25 158 3 H
2.087 .52 ADR -35. 19 - - - - 3 H
*3793 .85 PK-U 31 - - 74 -32.55 7 H
*3793 .62 ADR 31 19 34 54 -19.59 - - - - 7 H
2.115 .92 PK-U -35. - - 68.2 -30.78 268
2117 .36 ADR -35. 19 05 - - - - 7 268 v
*3793 78 PK-U 31 38 - - 74 -30.62 2 1 v
*3793 .87 ADR 31 19 66 54 -15.34 - - - - 2 1 v
0.4 .66 PK-U -22. - - 68.2 -19.84 3 7 H
0.4 226 ADR 7. 22. 19 - - 3 7 H
0.4 32.45 PK-U 7 -22. 0 47. 68.2 -21.05 7. 29 v
04 2255 ADR 7 -22. 19 7.44 - - 7 129 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 12356844-E4V3
FCC ID: AARH1A

DATE: 8/30/2018

9.1.13. TX ABOVE 1 GHz 802.11a MODE IN THE 5.8 GHz BAND
BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT
Marker Frequenc Meter Det AF T863 (dB/m) Amp/Cbl/Fitr/Pad Conversion Correcte Peak Limit PK Azimuth Height Polarity
y Reading Factor (dB) d (dBm) Margin (Degs) (cm)
(GHz) (dBm) ReEaIgi;g (dB)
2 5.64 -67.45 Pk 35.5 -20.1 -40.25 -27 -13.25 137 164 H
1 5.725 -46.99 Pk 35.5 -20 -19.69 27 -46.69 137 164 H

Pk - Peak detector
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

VERTICAL RESULT

Marker Frequenc Meter Det AF T863 Amp/Cbl/Fltr/P Conversion Correcte Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) ad (dB) Factor (dB) d (dBm) Margin (Degs) (cm)
(GHz) (dBm) Reading (dB)
EIRP
2 5.634 -67.08 Pk 35.5 -20 11.8 -39.78 -27 -12.78 110 199 Vv
1 5.725 -44.39 Pk 35.5 -20 11.8 -17.09 27 -44.09 110 199 \

Pk - Peak detector
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REPORT NO: 12356844-E4V3
FCC ID: AARH1A

DATE: 8/30/2018

BANDEDGE (HIGH CHANNEL)

Marker Frequenc Meter Det AF T863 (dB/m) Amp/Cbl/Fitr/Pad Conversion Correcte Peak Limit PK Azimuth Height Polarity
y Reading Factor (dB) d (dBm) Margin (Degs) (cm)
(GHz) (dBm) Reading (dB)
EIRP
1 5.85 -55.02 Pk 35.4 -20 11.8 -27.82 26.99 -54.81 326 170 H
2 5.956 -67.61 Pk 35.4 -19.7 11.8 -40.11 -27 -13.11 326 170 H

Pk - Peak detector
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

VERTICAL RESULT

SQUL Fremont,5m Chomber B 19 Jul 2B18 14:39:14
Bandedge
Project Number: 12356844
65 Client:Google
Config:EUT + Suppor= Equipment
Mode:UNIT 11a 5825
50 Tested by: 18629 RL
35
28
R \
o I
h
-1@
1 Peak Linit CdBm)
-25 W
2
-40
-55
5.8 28MHz/ 6
Frequency (GHz)
Range (GHz) REUAE Ref/Attn  Det/fvg Type Sueep Fis  Fups/fude Fosition |
Bondedye 5.858-6GHz '5_487 EIRP - U.TST 36915 26 Apr 2816 Rev 9.5 @l Dec 261E
Marker Frequenc Meter Det AF T863 Amp/Cbl/Fltr/P Conversion Correcte Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) ad (dB) Factor (dB) d (dBm) Margin (Degs) (cm)
(GHz) (dBm) Reading (dB)
EIRP
1 5.85 -52.81 Pk 35.4 -20 11.8 -25.61 26.99 -52.6 97 185 Vv
2 5.93 -66.74 Pk 35.4 -19.6 11.8 -39.14 -27 -12.14 97 185 \

Pk - Peak detector
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

HARMONICS AND SPURIOUS EMISSIONS
LOW CHANNEL RESULTS

| 1:UL Fremont - Chamber K 2818 Jul 28 22:42:31
Radiated Emissions 3-Meters
= Project Number: 12356844
18 Client:Google
Config:EUT + Support Ecuipment
Mode:UNII 11a 5745
95 Tested by: 19497 AF
55
FPeak Limit (dBuU/m)
7|:
~ UN N Rest ted 1BuU/m
£
3 65
= 6
[is]
T i i
™ Avg Limit (dBuU/m) ‘
55 =
45 JL‘ = nﬁ'“
2 »
35 ? T it
| ik i
MMWMW
25 i
1 16 18
Frequency (GHz)
Renge (62) B/l Ref/Attn e - Sus Pis #ups/Mods Position| Rangs (6Ho) REM/UBH Ref/Attn  Dat/fvg Mode Seeep Pte fups/liode Fosition
1:1°5.08 INC-6d8)/3k  81/8 PE vo(RS)  Bomsec(Auta) 0B HUH g-360degq 5:6.15-18 M(-6dB)/30k  B1/B PERK/Pir Avg(RIS) 1 Tses(Puto) 18K HAXH 8-360degs H
35.086.15 INC6BI/3B  111/14 P vg(RHS)  1BTncectAuta) 9081 HAYH 8-360dsg
FCC Part15C 5GHz UNIT RSE.TST Rev 9.5 22 Jun 2018

HORIZONTAL

VERTICAL
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

RADIATED EMISSIONS

Frequency Meter Det AF T344 (dB/m) Pl DC Corr (dB) Correcte Avg Limit (dBuV/m) Margin Peak L PK UNII Non-Restricted PK Azimuth Height Polarity

(GHz) Readin (@8) d (aB) Wargin (dBuVim) Margin (Degs) (cm)

(dBuY) Reading (@8) (@8)
(@BuVim)

2114 40, PK-U K 35, 37.09 - - - - 682 3111 219 393 H
2114 2 ADR K 35, 2852 - - - - 219 393 H
383 PK-U 2 31 4229 - - 74 3171 - - 152 129 H
383 54 ADR ¥ 31 34.4 54 -19.56 - - - - 152 129 H
2.096 PK-U K 35, 38.7 - - 68.2 2942 2 163

2.008 ADR K 35, 28. - - - - 2 163 v
383 42.7 PK-U 2 31 X - - 74 29.43 4 106 v
383 ADR ¥ 31 X 54 -13.89 - - 4 106 v
11489 5 PK-U X [ 3 - - 74 2175 4 247 H
*11.492 ADR X E 2 54 1159 - - 4 247 H
1149 PK-U X E 50. - - 74 2353 105 v
11491 6 ADR X - 41.26 54 1274 - - 7 105 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NIl: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

MID CHANNEL RESULTS

' 1;UL Fremont - Chamber K 2818 Jul 28 23:24:17
Rodicted Emissions 3-Meters
- Project Number: 12356844
18 Client:Google
Config:EUT + Support Ecuipment
Mode !UNIT 11a 5785
95 Tested joy: 19497 AF
35
Peak Limit (dBulU/m)
75
[} UNII Non-Restricted (dBuU/m
£
3 65
= 6
[is]
T i i
z Avg Limit (dBul/m)
55 -
]
|
45 i 5 e
2 "
Q ™ Ll L
= .
3 Lol s
i 1 " .
25p
1 17 18
Frequency (GHz)
Ronge (6H2) B/ VBl Ref/Attn  Dst/Avg Mods Sueey Pis #ups/Mods Position| Rangs (6Ho) REBU/UBl Ref/Attn  Dat/fvg Mods Seeep Pte foups/liode Fosition
1:1°5.08 ING-6B)/30k 87/ PERK /Pl Avg(RUS)  IB5msec(uta) 9081 HAVH g-360degq 5:6.15-18 M(-6dB)/30k  B1/8 PEAK/Pir Avg(RIS) 1 Tsea(Puto) 18K HAYH 8-J60des H
315.08-6.15 INC-60B3/38k  111/14  PEAK/Pur Avg(RMS)  1@lnsectAuta) 9081  MAXH -36deq:
FCC Part15C SGHz UNIT RSE.TST Rev 9.5 22 Jun 2018

HORIZONTAL

VERTICAL
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

RADIATED EMISSIONS

Frequency Weter Det “AF 1344 (dBIm) o BC Corr (aB) Correcte ‘Avg Limit (dBuvim) WMargin Poak L PK UNIT Non-Restricted PK Azimuth Feight Polarity
(GHz) Reading (dB) (dB) Margin (dBuV/m) Margin (Degs) (em)
(dBuV) Reading (dB) (d8)
(dBuV/m)
2.001 40.7¢ PK-U 1 -35. . - - - - 68.2 -31.61 1 160 H
2 1 ADR 1 -35. - - - - 1 6 H
*3.856 0. PK-U . -31 5 - - 74 -31.85 7 7 H
*3.857 34 ADR X =31 .95 54 -18.05 - - - - 7 H
2.063 1 PK-U g -35. .49 - - 68.2 -30.71 3
2.063 1.6 ADR i -35. 277 - - - - 3 v
*3.857 1 PK-U . -31 .11 - - 74 -28.89 - - 198 v
| __~3.857 2 ADR . =31 .92 54 -14.08 - - - - 198 v
*11.57: 34.93 PK-U .. - .23 - - 74 -21.77 - - 139 H
7. 55 ADR .. - .85 54 -11.15 - - - - 139 H
7. 34.82 PK-U .. - .12 - - 74 -21.88 - - 228 188 v
7 15 ADR .. - .45 54 -11.55 - - 228 188 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NIl: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

HIGH CHANNEL RESULTS

' 1;UL Fremont - Chamber K 2818 Jul 21 88:84:24
Rodicted Emissions 3-Meters
195 Project Number: 12356844
Client:Google
Config:EUT + Suppart Equipnent
Mode !UN[I 11a 5825
95 Tested by:19497 AF
35
Peak Limit (dBulU/m)
75
~ UNII Non-Restricted (dBuU/m
£
3 65
= 6
[is]
el
z Avg Limit (dBul/m)
55 -
L 5
45 w-J - ‘ A
5 W
e 9 o P
e
| il TRTI T
25 e ey Y i
1 17 18
Frequency (GHz)
Ronge (6H2) B/ VBl Ref/Attn  Dst/Avg Mods Sueey Pis #ups/Mods Position| Rangs (6Ho) REBU/UBl Ref/Attn  Dat/fvg Mods Seeep Pte foups/liode Fosition
1:1°6.88 INC6E)/3k 81/ PERK /Pl Avg(RUS)  IB5msec(uta) 9081 HAVH g-360degq 5:6.15-18 M6dE)/Ik  E1/D PERK/Fur fvg(RIS) 1. sec(hute) 18k AW B-360degs H
315.08-6.15 INC-60B3/38k  111/14  PEAK/Pur Avg(RMS)  1@lnsectAuta) 9081  MAXH -36deq:
FCC Part15C SGHz UNIT RSE.TST Rev 9.5 22 Jun 2018

HORIZONTAL

VERTICAL
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

RADIATED EMISSIONS

Frequency Weter Det “AF 1344 (dBIm) BC Corr (aB) Correcte ‘Avg Limit (dBuvim)

o WMargin Poak L PK UNIT Non-Restricted PR Azimuth Feight Polarity
(GHz) Reading (dB) d (dB) Margin (dBuV/m) Margin (Degs) (em)
(dBuV) ading (dB) (d8)
(dBuV/m)

2.064 40.87 PK-U g -35.2 .97 68.2 -31.23 54 252 H

2.065 1.71 ADR i -35.2 .81 - - - - 54 252 H
*3.883 4214 PK-U . -31.7 .84 - - 74 -30.16 - - 155 H
*3.883 5.12 ADR X -31.7 .82 54 -17.18 - - - 155 H

2.097 a1 PK-U K -35.1 7.5 - 68.2 -30.7 182

2.096 89 ADR K -35.1 28.39 - - - - 182 v
*3.883 49 PK-U . -31.7 .19 - - 74 -28.81 - - 189 2 v
*3.883 A7 ADR . -31.7 A7 54 -12.83 - - - - 189 129 v
*11.653 03 PK-U - 3 - - 74 -19.57 - - 136 196 H
*11.652 6.38 ADR .. - .78 54 -10.22 - - - - 136 196 H
*11.649 34.5 PK-U .. - 51.9 - - 74 -22.1 - - 226 184 v
*11.651 25.08 ADR .. - 42.48 54 -11.52 - - 226 184 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NIl: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 12356844-E4V3
FCC ID: AARH1A

DATE: 8/30/2018

9.1.14. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.8 GHz BAND
BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT
Marker Frequenc Meter Det AF T863 (dB/m) Amp/Cbl/Fitr/Pad Conversion Correcte Peak Limit PK Azimuth Height Polarity
y Reading Factor (dB) d (dBm) Margin (Degs) (cm)
(GHz) (dBm) ReEaIgi;g (dB)
2 5.64 -67.78 Pk 35.5 -20.1 -40.58 -27 -13.58 134 180 H
1 5.725 -44.71 Pk 35.5 -20 -17.41 27 -44.41 134 180 H

Pk - Peak detector

Page 198 of 237

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL:(510) 771-1000

FAX:(510) 661-0888




REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

VERTICAL RESULT

SQUL Fremont,5m Chomber B 19 Jul 2B18 15:34:29
Bandedge
Project Number: 12356844
65 Client:Google
Config:EUT + Supporz Equipment
Mode:UNII 11n HT28 5745
50 Tested by: 18629 RL
35
28
/—/
o
o I
h /
-1@
|
o
Peak Limit (dBm)
,2!—7\
-40 é
,5!:
5.625 " 3MHz/ 5.755
Frequency (GHz)
Range (GHz) REUAE Ref/Attn  Det/fvg Type Sueep Fls ~¥ipe/fde  Fosition |
Bondedye 5.625-5.7556Hz 15 487 EIRP - U.TST 3091E 26 Apr 2816 Rev 9.5 @l Dec 261E
Marker Frequenc Meter Det AF T863 (dB/m) Amp/Cbl/Fltr/Pad Conversion Correcte Peak Limit PK Azimuth Height Polarity
y Reading (dB) Factor (dB) d (dBm) Margin (Degs) (cm)
(GHz) (dBm) Reading (dB)
EIRP
2 5.641 -67.4 Pk 35.5 -20.1 11.8 -40.2 -27 -13.2 110 193 Vv
1 5.725 -44.57 Pk 35.5 -20 11.8 -17.27 27 -44.27 110 193 \

Pk - Peak detector
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REPORT NO: 12356844-E4V3
FCC ID: AARH1A

DATE: 8/30/2018

BANDEDGE (HIGH CHANNEL)

Marker Frequenc Meter Det AF T863 (dB/m) Amp/Cbl/Fitr/Pad Conversion Correcte Peak Limit PK Azimuth Height Polarity
y Reading Factor (dB) d (dBm) Margin (Degs) (cm)
(GHz) (dBm) Reading (dB)
EIRP
1 5.85 -57.47 Pk 35.4 -20 11.8 -30.27 26.99 -57.26 272 134 H
2 5.945 -66.74 Pk 35.4 -19.6 11.8 -39.14 -27 -12.14 272 134 H

Pk - Peak detector
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REPORT NO: 12356844-E4V3
FCC ID: AARH1A

DATE: 8/30/2018

VERTICAL RESULT

SQUL Fremont,5m Chomber B 19 Jul 2B18 15:25:41
Bandedge
Project Number: 12356844
65 Client:Google
Config:EUT + Supporz Equipment
Mode:UNII 11n HT20 5825
50 Tested by: 18629 RL
35
28
R \
o I
h
-1@
| Peak Limit CdBm)
,2!—7\ i}
2
-40
-55
5.8 28MHz/ 6
Frequency (GHz)
Range (GHz) REUAE Ref/Attn  Det/fvg Type Sueep Fis  Fups/fude Fosition |
Bondedye 5.858-6GHz '5_487 EIRP - U.TST 36915 26 Apr 2816 Rev 9.5 @l Dec 261E
Marker Frequenc Meter Det AF T863 (dB/m) Amp/Cbl/Fltr/Pad Conversion Correcte Peak Limit PK Azimuth Height Polarity
y Reading Factor (dB) d (dBm) Margin (Degs) (cm)
(GHz) (dBm) Reading (dB)
EIRP
1 5.85 -51.24 Pk 35.4 -20 11.8 -24.04 26.99 -51.03 94 207 Vv
2 5.946 -67.14 Pk 35.4 -19.6 11.8 -39.54 -27 -12.54 94 207 \

Pk - Peak detector
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REPORT NO: 12356844-E4V3
FCC ID: AARH1A

DATE: 8/30/2018

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

| WKUL Fremo-~t - Charber < 2818 Jul 23 28 58:18
Rociated Zmissions 3-Meters
- Project Number: 12356844
18 Client Google
Config ET + Suppo~t Equipment
Mode:UNII |1n HTZB 5745
95 Tested fky: 19437 FF
85
Peak Limit CdBLU/m)
75
/
2 UNZZ Non-Restricted (dBul/n)
S 65
5 6
@
o i i
~ fAvg Limit CdBuJ/m)
55 =
45
2
3!: Q
[ L M
25 ol
1 %] 18
Freguency (GHz)
Range (Bti2) REI/UBI Ref/Atn  Det/Avg floce Suep Pte #oupefiode  Fosition Range (&2) EE] Ref/httn Dew/ivg fods ) Fe  #oups/fode Fosiimn
1:175.68 M(-EdB)/38k  87/0 PERK/Pir AvgRIB)  Auto a1 A 0-3Adge H | 56 15-18 W68 878 PERK/Pir Avy(RHS)  Auto 18 M 0-360dsge
3:5.86-6.15 WEB)/3Bk  111/14 PE/Pur AgRHS)  Auto Ba1 A 0-3ckge H
be.7ST Rev 9.5 22 Jun 2818
| 1;UL Fremo-~t - Charber < 2818 Jul 23 28 58:18
Rociated Zmissions 3-Meters
- Project Number: 12356844
[z Client Google
Config EUT + Suppo~t Equipment
Mode:UNII |1n HTZB 5745
95 Tested ky: 19437 FF
85
Peak Limit CdBLU/m)
75
/
2 UNZZ Non-Restricted (dBul/m)
S 65
5 6
@
T
~ fivg Limit C(dBud/m)
55 =
45
g 6
o
35
3
o
25
1 18 18
Freguency (GHz)
Range (Btiz) RE/UBI Ref/Atn  Det/Avg floce Suep Pte #oupeffiode  Fosition Fange (&2) ] Ref/ttn  Dew/ivg fods Sueep Fe  #oupsifode  Fosiio
be.7ST Rev 9.5 22 Jun 2818

VERTICAL
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

RADIATED EMISSIONS

Frequenc Weter Dot ‘AF 1344 (dB/m) P BC Corr (aB) Correcte AvgL Margin Peak Limit (dBu) PR UNIT Non-Restricted PK Azimuth Feight Folarity
y Reading (dB) d (B) Margin (dBuV/m) Margin (Degs) (em)
(GHz) (dBuv) Reading (d8) (d8)
(dBuV/m)
2.087 41.08 PK-U -35. 37.48 - - - - 68.2 -30.72 65 391
2.085 31.63 ADR -35. 28.03 - - - - - - 65 391
*3.83 41.36 PK-U -31.1 43.16 - - 74 -30.84 - - 140 109
*3.83 34.1 ADR -31.1 5. 54 -18.1 - - - - 140 109
2.087 41.88 PK-U -35. 38.2 - - - - 68.2 -29.92 202 156
2.089 31.1 ADR -35. 27 - - - - - - 202 56 Vv
*3.83 1.73 PK-U -31.1 4 - - 74 -30.47 - - 189 2 Vv
*3.83 7.76 ADR -31.1 56 54 -14.44 - - - - 189 2 Vv
| _10.296 .57 PK-U -23. 46.47 - - 68.2 -21.73 8 7 H
| 10.297 .15 ADR 7 -23. 05 - - 8 7 H
| 10.266 .88 PK-U 7 -23.! 45.68 - - - - 68.2 -22.52 250 7 Vv
|__10.265 .68 ADR 7. -23. 6.38 - - - - - - 250 7 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NIl: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 12356844-E4V3
FCC ID: AARH1A

DATE: 8/30/2018

MID CHANNEL RESULTS

! WKUL Fremo-~t - Charber < 2818 Jul 23 21 37:E5
Recioted Zmissions 3-Meters
- Project Number: 12356844
18 Client Google
Config EUT + Suppo~t Equipment
Mode:UNII |1n HTZB 5785
95 Tested ky: 19437 FF
85
Peak Limit CdBLU/m)
75
2 UNZZ Non-Restricted (dBul/m)
3 g5
5 6
@
T
- Avg Limit (dBud/m)
55 ~ i
g o
15 9 R
) , RPN TORRIRE FH” NP h
B
25 s
1 18 18
Freguency (GHz)
Range (Bti2) REI/UBI Ref/Atn  Det/Avg floce ueep Pte #oupefiode  Fosition Range (&2) EE] Ref/httn Dew/ivg fods Sueep Fe  #oups/fode Fosiimn
1:175.68 Hi-EdB)/38k  B7/D PERK/Pir AR5 3ESmces(huto) 861 HAMY -3hckge H | 5:615-18 MCE86)/28 8770 PERK/Pir Avy(RHS)  1.lcerifute) 1Bk MAXA 0-360dsge -
3:5.00-6.15 MEB)/ 30k 111/14 PEK/Pur Aug®IE)  18usez(iuto) 001 KA 0-3ckge H
be.7ST Rev 9.5 22 Jun 2818
! WKUL Fremo-~t - Charber < 2818 Jul 23 21 37:E5
Recioted IZmissions 3-Meters
- Project Number: 12356844
18 Client Google
Config FUT + Suppo~t Equipment
Mode:UNII |1n HTZB 5785
95 Tested cy: 19437 FF
85
Peak Limit CdBLU/m)
75
7
2 UNZZ Non-Restricted (dBul/m)
S 65
5 6
@
T
~ fAvg Limit (dBud/m)
55 =
45
o 6
o
35
3
o
25
1 18 18
Freguency (GHz)
Range (Bti2) REI/UBI Ref/Atn  Det/Avg floce Suep Pte #oupeffiode  Fosition Fange (&2) ] Ref/kttn Dew/ivg fods Sueep Fe  #oupsifode Fosiimn
be.7ST Rev 9.5 22 Jun 2818

VERTICAL
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

RADIATED EMISSIONS

Frequenc Weter Dot ‘AF 1344 (dB/m) P BC Corr (aB) Correcte AvgL Margin Peak Limit (dBu) PR UNIT Non-Restricted PK Azimuth Feight Folarity
y Reading (dB) d (B) Margin (dBuV/m) Margin (Degs) (em)
(GHz) (dBuv) Reading (d8) (d8)
(dBuV/m)

2.008 41.2 PK-U -35.. 371 - - - - 68.2 -31.1 200 H
2.008 41 ADR -35.; 7.31 - - - - 200 H
*3.857 .81 PK-U -31.1 2.61 - - 74 -31.39 - - 41 H
*3.857 .58 ADR -31.1 7.38 54 -16.62 - - - - 41 H
2.075 7 PK-U -35.. 7.97 - - 68.2 -30.23 74

2.074 25 ADR -35.; 7.45 - - - - 74 309 Vv
*3.857 .19 PK-U -31.1 13.99 - - 74 -30.01 - - 259 Vv
*3.857 .59 ADR -31.1 8.39 54 -15.61 - - 259 Vv
10.457 3 PK-U -23 47.8 - - 68.2 20.4 3¢ H

10.46 22.98 ADR 7 -22.9 37.58 - - - - - - 3¢ H
10.461 32.11 PK-U 7 -22.9 46.71 - - - - 68.2 -21.49 7 Vv
10.461 23.17 ADR 7. -22.9 37.77 - - 7 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NIl: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 12356844-E4V3
FCC ID: AARH1A

DATE: 8/30/2018

HIGH CHANNEL RESULTS

! WKUL Fremo-~t - Charber < 2818 Jul 23 22 15:22
Recioted Zmissions 3-Meters
- Project Number: 12356844
18 Client Google
Config EUT + Suppo~t Equipment
Mode:UNII |1n HTZB 5825
95 Tested ky: 19437 FF
85
Peak Limit CdBLU/m)
75
2 UNZZ Non-Restricted (dBul/m)
3 g5
5 6
@
T
- Avg Limit (dBud/m)
55 - |
45 th
5
2
35 ? L ’
1 \ [AAITNY ol
5 e W
1 18 18
Freguency (GHz)
Range (Bti2) REI/UBI Ref/Atn  Det/Avg floce Pte #oupefiode  Fosition Range (&2) EE] Ref/httn Dew/ivg fods Sueep Fe  #oups/fode Fosiimn
1:175.68 Hi-EdB)/38k  B7/D PERK/Pir AR5 3ESmces(huto) 861 HAMY -3hckge H | 5:615-18 MCE86)/28 8770 PERK/Pir Avy(RHS)  1.lcerifute) 1Bk MAXA 0-360dsge -
3:5.08-6.15 M-EdB)/ 38k 111/14 PERK/Pur Avg(RMS)  181nses(huto) GB81  HAXH B-3cgs H
pe. ST Rev 9.5 22 Jun 2618
! WKUL Fremo-~t - Charber < 2818 Jul 23 22 15:22
Recioted IZmissions 3-Meters
- Project Number: 12356844
18 Client Google
Config EUT + Suppo~t Equipment
Mode:UNII |1n HTZB 5825
95 Tested ky: 19437 FF
85
Peak Limit CdBLU/m)
75
2 UNZZ Non-Restricted (dBul/m)
S 65
5 6
@
T
~ fAvg Limit (dBud/m)
55 =
45 4
o
6
o
35
3
o
25
1 18 18
Freguency (GHz)
Range (Bti2) REI/UBI Ref/Atn  Det/Avg floce Suep Pte #oupeffiode  Fosition Fange (&2) ] Ref/kttn Dew/ivg fods Sueep Fe  #oupsifode Fosiimn
pe. ST Rev 9.5 22 Jun 2618

VERTICAL
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REPORT NO: 12356844-E4V3

FCC ID: AARH1A

DATE: 8/30/2018

RADIATED EMISSIONS

Frequenc Weter Dot ‘AF 1344 (dB/m) P BC Corr (aB) Correcte AvgL Margin Peak Limit (dBu) PR UNIT Non-Restricted PK Azimuth Feight Folarity
y Reading (dB) d (B) Margin (dBuV/m) Margin (Degs) (em)
(GHz) (dBuv) Reading (d8) (d8)
(dBuV/m)

2.065 .82 PK-U -35.. 6.92 68.2 -31.28 282 H
2.066 R ADR -35.; 7.69 - - - - 282 H
*3.883 i PK-U -31. 3.03 - - 74 -30.97 - 14 35 H
*3.883 . ADR -31. 8.24 54 -15.76 - - - - 14 H
2106 . PK-U -35.1 7.34 - - 68.2 -30.86 222

2107 R ADR -35.1 7.92 - - - - 222 Vv
*3.88! .86 PK-U -31.7 14.56 - - 74 -29.44 - 02 196 Vv
*3.88: .32 ADR -31.7 1.02 54 -12.98 - - - - 02 | 196 Vv
10.37: .82 PK-U -23.1 7.12 - - 68.2 -21.08 72 1 H
10.37: 2.62 ADR 7.4 -23.1 6.92 - - 72 1 H
10.322 32.26 PK-U 7 -23.4 46.16 68.2 -22.04 290 7! Vv
10.32 22.97 ADR 7. -23.4 6.87 - - 290 7! Vv

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

PK-U - U-NIl: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 12356844-E4V3
FCC ID: AARH1A

9.1.15.

DATE: 8/30/2018
TX ABOVE 1 GHz 802.11n HT40 MODE IN THE 5.8 GHz BAND

BANDEDGE (LOW CHANNEL)

Marker Frequenc Meter Det AF T863 Amp/Cbl/Fitr/P Conversion Correcte Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) ad (dB) Factor (dB) d (dBm) Margin (Degs) (cm)
(GHz) (dBm) Reading (dB)
EIRP
2 5.628 -66.77 Pk 35.5 -20.1 11.8 -39.57 -27 -12.57 264 180 H
1 5.725 -49.45 Pk 35.5 -20 11.8 -22.15 27 -49.15 264 180 H
Pk - Peak detector
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

VERTICAL RESULT

Marker Frequenc Meter Det AF T863 Amp/Cbl/Fitr/ Conversion DC Corr (dB) Correcte Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) Pad (dB) Factor (dB) d (dBm) Margin (Degs) (cm)
(GHz) (dBm) Reading (dB)
EIRP
2 5.646 -66.45 Pk 35.5 -20 11.8 0 -39.15 -27 -12.15 18 260 \
1 5.725 -47.89 Pk 35.5 -20 11.8 0 -20.59 27 -47.59 18 260 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

SBUL Fremont,5m Chomber B 27 Jul 2B18 11:47:13

Bondedge
= Project Number: 12356844

6 Client:Gaogle
CanfigiEUT + Suppor: Equipment
Mode:UNIT 11n HT48 5795

sg Tested by: 10629 RL

35

28

EIRP
7

\ Peak Linit CdBm)
_o5 WMW%

Mﬁ.-mjm i

HEmr iR

bl iy " Ak " e Y W lhl o e} PRy
f el Mt e e A Mt A Ll T Wk f W
-40
-55
5.8 28MHz/ &)
Freqguency (GHz)
Range (GHz) REWAUBH Ref/Attn  Det/Avy Type Sueep Fts  $uupe/fode Position
1:5.8-6 M-EdB)/M 2012 PECK/Pur Avg(RHS)  Insec(uto)  GEGA  HAKH 91 dege 173 ¢
Bondedye 5.858-6GHz 5 487 EIRP - H.TST 36913 26 Apr 26816 Rev 9.5 @l Dec 261E
Marker Frequenc Meter Det AF T863 Amp/Cbl/Fitr/P Conversion Correcte Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) ad (dB) Factor (dB) d (dBm) Margin (Degs) (cm)
(GHz) (dBm) Reading (dB)
EIRP
1 5.85 -60.53 Pk 35.4 -20 11.8 -33.33 26.99 -60.32 91 173 H
2 5.986 -59.91 Pk 35.4 -19.6 11.8 -32.31 -27 -5.31 91 173 H

Pk - Peak detector
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

VERTICAL RESULT

SQUL Fremont,5m Chomber B 27 Jul 2B18 11:36:14

Bandedge
o Project Number: 12356844

6 Client:Google
Config EUT + Suppars Equipment
Mode:UNIT 11n HT48 5795

50 Tested by: 18629 RL

35

20

EIRP
71

-1@
Peak Linit CdBm)
,2!—7\
|
v 2
-49 ey
,5!:
5.8 28MHz/ 6
Frequency (GHz)
Range (GHz) REUAE Ref/Attn  Det/fvg Type Sueep Fis  Fups/fude Fosition |
Bondedye 5.858-6GHz '5_487 EIRP - U.TST 36915 26 Apr 2816 Rev 9.5 @l Dec 261E
Marker Frequenc Meter Det AF T863 Amp/Cbl/Fltr/P Conversion Correcte Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) ad (dB) Factor (dB) d (dBm) Margin (Degs) (cm)
(GHz) (dBm) Reading (dB)
EIRP
1 5.85 -61.15 Pk 35.4 -20 11.8 -33.95 26.99 -60.94 70 257 Vv
2 5.939 -66.46 Pk 35.4 -19.7 11.8 -38.96 -27 -11.96 70 257 \

Pk - Peak detector
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

HORIZONTAL

VERTICAL
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

RADIATED EMISSIONS

Frequency Weter Det AF EMC4294 BC Corr (aB) Correcte AvgL

P WMargin Peak Limit PK UNIT Non-Restricted PK Azimuth Feight Folarity
(GHz) Reading (dB/m) (dB) d (dB) (dBuV/m) Margin (dBuV/m) Margin (Degs) (em)
(dBuV) Readin (dB) (d8)
(dBuV/m)

7.78 PK-U .7 -30.; 0 40.98 - 74 -33.02 7 H
61 ADR 5 -30.! 1 34.91 54 -19.09 - - - - 7 H
62 PK-U 5 -30.! 0 82 - - 74 -32.18 - - 3 Vv
86 ADR 33. -30.; 1 6 54 -18.84 - - - - 3 Vv
6.134 7 PK-U 5. 17 7 - - - 68.2 -16.53 4 153 H
6.033 34.67 PK-U 52.17 - - - - 68.2 -16.03 256 189 Vv
17.065 1 -U 49.21 - - - - 68.2 -18.99 224 352 H
*17.801 7.46 -U . g 50.16 - - 74 -23.84 - - 186 234 Vv
*17.801 9.15 ADI . -17.4 1 41.95 54 -12.05 - - 186 234 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NIl: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

HIGH CHANNEL RESULTS

HKUL Fremo-~t - Charber _ 2818 Jul 25 15 361
Recioted Zmissions 3-Meters
Project Number: 12356844
185 Client Google
Config EUT + Suppo~t Equipment
Mode:UNII |1n HT4@ 5795
95 Tested ky: 18629 RL
55
Peak Limit C(dBLU/m)
-5
2 UNZZ Non-Restricted (dBul/n)
3
3 65
3
- Avg Limit (dBud/m)
51:

. — :
. | T WWM

N TR mm
oA e
WA
5 e 'W
LY
1 18 18
Freguency (GHz)
Range (Bti2) REI/UBI Ref/Atn  Det/Avg floce Suezp Pte #oupefiode  Fosition Range (&2) EE] Ref/httn Dew/ivg fods Sueep Fe  #oups/fode Fosiimn
1:175.68 Hi-EdB)/38k  B7/D PERK/Pir Avg(RHS)  3emees(iuto) BT HANH -3hckge H | 5:615-18 MCE86)/28 8770 PERK/Pir Avy(RHS)  1.lcerifute) 1Bk MAXA 0-360dsge -
3:5.08-6.15 M-EdB)/ 38k 111/14 PERK/Pur Avg(RMS)  181nses(huto) GB81  HAXH B-3cgs H
FCC Par-15C 3EHz UNIT RSE.TS™ Rev 9.5 22 Jun 2618

HORIZONTAL

VERTICAL
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

RADIATED EMISSIONS

Frequency Meter Det AF EMC4294 AmpICbIFitr/Pad Correcte ‘Avg Limit Margin Peak Limit PK UNIl Non- PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) d (dBuV/m) (dB) (dBuV/m) Margin Restricted Margin (Degs) (cm)
(dBuv) Reading (dB) (dBuV/m) (dB)
(dBuV/m)

*3.863 38.01 PK-U 33.7 -29.9 41.81 - - 74 -32.19 - - 108 184 H
*3.863 31.51 ADR 33.7 -29.9 35.31 54 -18.69 - - - - 108 184 H
*3.863 38.17 PK-U 33.7 -29.9 41.97 - - 74 -32.03 - - 103 186 Vv
*3.863 31.87 ADR 33.7 -29.9 35.67 54 -18.33 - - - - 103 186 Vv
6.079 34.03 PK-U 35.3 -17.6 51.73 - - 68.2 -16.47 167 186 H
6.034 35.63 PK-U 35.3 7.7 53.23 - - 68.2 -14.97 243 226 Vv
*17.754 28.73 PK-U 40.5 -18.2 51.03 - - 74 -22.97 - - 212 352 H
*17.756 19.48 ADR 40.5 -18.2 41.78 54 -12.22 - - - - 212 352 H
17.099 28.18 PK-U 40.6 -19.1 49.68 - - 68.2 -18.52 50 107 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NIl: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: 12356844-E4V3
FCC ID: AARH1A

DATE: 8/30/2018

9.1.16.

BANDEDGE (CHANNEL 155 LOW EDGE)

TX ABOVE 1 GHz 802.11ac VHT80 MODE IN THE 5.8 GHz BAND

HORIZONTAL RESULT
Marker Frequenc Meter Det AF T862 (dB/m) Amp/Cbl/Fitr/Pa Conversion DC Corr (dB) Correcte Peak Limit PK Azimuth Height Polarity
y Reading d (dB) Factor (dB) d (dBm) Margin (Degs) (cm)
(GHz) (dBm) Reading (dB)
EIRP
2 5.648 -63.69 Pk 35.1 -18 1.8 0 -34.79 -27 -7.79 331 270 H
1 5.725 -53.3 Pk 35 -17.9 11.8 0 -24.4 27 514 331 270 H
Pk - Peak detector
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REPORT NO: 12356844-E4V3
FCC ID: AARH1A

DATE: 8/30/2018

VERTICAL RESULT

Marker Frequenc Meter Det AF T862 (dB/m) Amp/Cbl/Fitr/Pa Conversion DC Corr (dB) Correcte Peak Limit PK Azimuth Height Polarity
y Reading d (dB) Factor (dB) (dBm) Margin (Degs) (cm)
(GHz) (dBm) Reading (dB)
EIRP
2 5.642 -57.53 Pk 35.1 -18 11.8 0 -28.63 -27 -1.63 276 192 \
1 5.725 -48.32 Pk 35 -17.9 11.8 0 -19.42 27 -46.42 276 192 \

Pk - Peak detector
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REPORT NO: 12356844-E4V3
FCC ID: AARH1A

DATE: 8/30/2018

BANDEDGE (CHANNEL 155 HIGH EDGE)

Marker Frequenc Meter Det AF T862 (dB/m) Amp/Cbl/Fitr/Pa Conversion DC Corr (dB) Correcte Peak Limit PK Azimuth Height Polarity
y Reading Factor (dB) (dBm) Margin (Degs) (cm)
(GHz) (dBm) Reading (dB)
EIRP
1 5.85 -65.01 Pk 35.1 -17.8 1.8 0 -35.91 26.99 -62.9 339 211 H
2 5.945 -67.46 Pk 35.3 -17.5 11.8 0 -37.86 -27 -10.86 339 211 H

Pk - Peak detector
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REPORT NO: 12356844-E4V3
FCC ID: AARH1A

DATE: 8/30/2018

VERTICAL RESULT

SQUL Fremont,5m Chomber A 27 Jul 2B18 16:46:38
Bandedge
o Project Number: 12356844
6 Client:Google
Config:EUT + Supporz Eguipment
Mode:UNIT 11n UHTBB 5775
50 Tested by: 18629 RL
35
20
o \
[ o
=
wl
-1@
Peak Linit CdBm)
-25 1
o
g
-4 o
-55
5.8 28MHz/ 6
Frequency (GHz)
Range (BH1z) REUUBU Ref/Attn  Det/fvg Type Sueep Fis #ups/fode Fosition
Bondedye 5.858-6GHz '5_487 EIRP - U.TST 36915 2 Jun 2816 Rev 9.5 @l Dec 261E
Marker Frequenc Meter Det AF T862 (dB/m) Amp/Cbl/Fitr/Pa Conversion DC Corr (dB) Correcte Peak Limit PK Azimuth Height Polarity
y Reading d (dB) Factor (dB) (dBm) Margin (Degs) (cm)
(GHz) (dBm) Reading (dB)
EIRP
1 5.85 -56.69 Pk 35.1 -17.8 1.8 0 -27.59 26.99 -54.58 227 261 \
2 5.931 -66.48 Pk 35.2 -17.5 11.8 0 -36.98 -27 -9.98 227 261 \

Pk - Peak detector

Page 219 of 237

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL:(510) 771-1000

FAX:(510) 661-0888




REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

HARMONICS AND SPURIOUS EMISSIONS
MID CHANNEL RESULTS

| 1:UL Fremant - Chamber I 2818 Aug 14 18:88: 11
Rodiated Emissions 3-Meters
- Project Number: 12356844
19 Client:Google
Config:EDT + Support Equipment
Mode:UNII 11ac HTBE 5775
g5 Tested by:19497 AF
85 I
Peak Limit C(dBulU/m)
75
2 UNII Non-Restricted (dBul
3 5 ]
3 6
@
T
~ Avg Limit (dBuU/m)
55 -
j L
45 W L T
]
| 4 } L VR A Pa
35 % W W
3 o | -~
DR AN AT
1o T YT, N bR
e
1 18 18
Frequency (GHz)
Range (6Hz) BU/UB Ref/Atin  Det/Avg fode Sueep Pts #5ups/Mode Fosition Range (6Hiz) REW/UBU Ref/Attn  Dst/Avg Mode Susep Pt #owps/Mods Fosition
1:175.08 H(-6eB)/ 30k B7/8 PERK/Fir Avg(RHS)  385ncec(futc) 9861  HAXH -36dege H | 5:6.15-18 HC-6eB)/38  87/8 PEAK/Fir Avg(RMS)  1.lsec(Auto) 18x  MAKH 8-368degs H
5.88-6.15 1M (-6dlB) / 38k 1m/14 /Pur Avg(RMS) 181nsec(Auto) 9881  MAXH B-368deq:
FCC Part15C 56Hz UNII RSE.TST Rev 9.5 22 Jun 2018

HORIZONTAL

VERTICAL
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

RADIATED EMISSIONS

uuuuu oy Meter Det ‘AFT862 (dB/m) “Amp/Col/Fite/Pad (d8) C Corr (48] Corrected "Avg Limit (dBuv/m] Margin Peak Limit (dBuV/m) PK Margin UNIT Non-Restricted PK Margin ‘Adimuth Height Polarity
(6H2) Reading Reading (d8) (d8) (dBuv/m) (d8) (Degs) (em)
(dBuv) (dBuv/m)
2.447 37.27 PK-U 322 317 0 37.77 - - - - 68.2 -30.43 291 364 H
4.489 40.56 PK-U 336 -28.6 0 4556 - - 68.2 -22.64 235 110 H
+3.85 4239 PK-U 32.9 -20.8 0 45.49 - - 74 -28.51 - - 225 228 Vv
+3.85 37.71 ADR 329 -20.8 19 41 54 13 - B 225 228 v
2.441 37.81 PK-U 322 316 0 3841 - - - - 68.2 -29.79 49 268 v
*5.45 428 PK-U 345 -17.9 0 59.4 - - 74 -14.6 - 226 102 H
*5.45 32.92 ADR 345 -17.9 19 49.71 54 -4.29 - - 226 102 H
*5.427 4368 PK-U 345 -18.1 0 60.08 - - 74 -13.92 - - 249 100 v
*5.427 3325 ADR 345 -18.1 19 49.84 54 -4.16 - - - - 249 100 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

9.2. Worst Case Below 30 MHz

SPURIOUS EMISSIONS 9 kHz TO 30 MHz (WORST-CASE CONFIGURATION)

138UL Fremont,5m Chaomber A 28 Jul 2B18 13:13:37
RF Emissions
e Project Number:12356844
Client:Google
Config:EUT + Support Equipment
Mode :UNII Worst Case
98 Tested by:18623 RL
78keb Prok Linit. CaBulYm)
e
——
5Bk
5 — —
— —— -
s — — OF Limit CdBul/md
) - — —
0 30fAvg-l 4L alBullidm) == =
E ‘ e e
@
@ \\\5
18 s
) YT
A g,
o
1 82 1 e ORI I
M\WW«\MV, 2]
TRy Ceyenny,
Wit ot
A P,
_3g e —_
L LT
-56
. BE81 B 1 18 368
Frequency (MHz)
Ronge (Hhiz) RBU/ VB Ref/Attn  Dst/Avg Tupe Sweep Pte  #5wpe/liode  FPosition | Ronge (HH2) REW/UBH Ref/Attn  Det/Avg Tupe Sweep Pte  #5wpe/Mode  FPosition
1:.689-.15 309C-38)/918 9174 PERK/Pur ug(RIS)  d7Ensec(uto) 16k HAKH 360dege
2:.15-,49 16k(-38)/38  B7/8 PEAK/Pur Avg(RIS)  dnsec(huto) 27k HAXH 0-368degs
3:.45-1.765 1BRC-38)/38 81/ PEAK/Pur Avg(RHS)  dnsecthuto) 16k MAXH 8-350degs
4:1.705.3 1BkC-308)/ 38 B7/8 PERK/Pur Avg(RIS)  B7ncec(Auta) 27k HAKH 0-350dege
FCC 15.289 Below 3BMHz.TST 38915 23 Jan 2818 Rev 9.5 81 Dec 2816

HORIZTONAL AND VERTICAL PLOT
NOTE: KDB 414788 OATS and Chamber Correlation Justification
-Based on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that specified in
the regulations; however, an attempt should be made to avoid making measurements in the near field.
-OATs and chamber correlation testing had been performed and chamber measured test result is the
worst case test result.

Below 30 MHz Data

Trace Markers

Marker Frequency(MHz) Meter Det Loop Antenna (dB/m) Cbl (dB) Dist Corr 300m Corrected Peak Limit (dBuV/m) Margin Avg Limit (dBuV/m) Margin Azimuth
Reading Reading (dB) (dB) (Degs)
(dBuv) (dBuVolts)
2 .00939 55.46 Pk 15.5 1 -80 -8.94 68.13 -77.07 48.13 -57.07 0-360
1 .01099 54.21 Pk 15.1 1 -80 -10.59 66.76 -77.35 46.76 -57.35 0-360
3 .15005 48.41 Pk 13.8 1 -80 -17.69 44.1 -61.79 241 -41.79 0-360
4 .15993 46.98 Pk 13.8 1 -80 -19.12 43.54 -62.66 23.54 -42.66 0-360

Pk - Peak detector

Marker Frequency Meter Det Loop Antenna (dB/m) Cbl (dB) Dist Corr 30m Corrected QP Limit (dBuV/m) Margin Azimuth
(MHz) Reading Reading (dB) (Degs)
(dBuv) (dBuVolts)
6 .51322 36.86 Pk 139 1 -40 10.86 334 -22.54 0-360
5 .52834 37.65 Pk 139 1 -40 11.65 33.15 -215 0-360

Pk - Peak detector
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

9.3. Worst Case Below 1 GHz

HORIZONTAL

VERTICAL
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

Below 1GHz DATA

Marker Frequency Meter Det AF T407 (dB) Amp/Cbl (dB) Correcte QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading d (dB) (Degs) (cm)
(dBuV) Reading
(dBuV/m)
5 179.6387 33.41 Pk 15.3 -26.5 22.21 43.52 -21.31 0-360 199 H
1 32.2531 31.23 Pk 23.5 -27.7 27.03 40 -12.97 0-360 100 Vv
2 91.2158 38.16 Pk 11.9 -27.1 22.96 43.52 -20.56 0-360 100 V
3 102.0561 38.81 Pk 14.9 -27.1 26.61 43.52 -16.91 0-360 100 V
6 915.793 26.73 Pk 26.7 -23 30.43 46.02 -15.59 0-360 299 H
4 286.4112 32.82 Pk 17.3 -25.8 24.32 46.02 -21.7 0-360 100 Vv

Pk - Peak detector
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REPORT NO: 12356844-E4V3
FCC ID: AARH1A

DATE: 8/30/2018

9.4. Worst Case 18-26 GHz

19,:UL EMC ZB18 Jul 27 23:18:53
RF Emissions
Drder Number: 12306844
L Client Google
Configuration:EUT + Suppert Equipment
Mode  UNIT Worst Casze
[ """ "S"""—"——-——————_a—ea -e-e-ii . iop Tested by / SN: 19497 AF

(dBulalt=) Horizontal

Frequency (GHz2

Wi WMAE  kn P

[ T/t L
U WA B Ol ok B M i

CL

26

WW KR Mgkt w3 o Bl

18-26GHz Teat. TST

Rev 9.5 22 Jun 2818

HORIZONTAL

19I:UL EMC 2818 Jul 27 23;:18:93
RF Emissions=
Drder Number: 12306844
L Client Google
Configuration:EUT + Suppert Equipment
Mode  UNIT Worst Casze
[ R LR R e PR TP EEPETERPEP RS Tested by / SN: 19497 AF
g TR L OO
-
o
B o ] T RMRULILILELLLEERREIREY
L
[1]
- fvg Limit CdBUU/m)
7 5pme e S SS S SSPU
E
g
AR
o i
3z :
: 6
L] T, g .......... T I T T LT T § ........................................... o oLy
T R TI TR
15 ..........................................................................................................................................................................................
18 26
Frequency CGHz2
pld  BUN R Wmke e P bt Lo i B R Wkt wp M ke
18-26GHz Teot, TST Rew 9.5 22 Jun 2818

VERTICAL
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

18 — 26GHz DATA

Marker Frequenc Meter Det T448 AF Amp/Cbl (dB) Dist Corr Corrected Avg Limit Margin Peak Limit PK
y Reading (dB/m) (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin

(GHz) (dBuV) (dBuVolts (dB)

)
1 19.442 67.03 Pk 32.7 -57.2 -9.5 33.03 54 -20.97 74 -40.97
2 21.307 67.42 Pk 33.1 -57.3 -9.5 33.72 54 -20.28 74 -40.28
3 23.265 66.71 Pk 33.6 -57 -9.5 33.81 54 -20.19 74 -40.19
4 19.567 68.04 Pk 32.6 -57 -9.5 34.14 54 -19.86 74 -39.86
5 21.66 67.65 Pk 33.3 -57.8 -9.5 33.65 54 -20.35 74 -40.35
6 23.732 67.05 Pk 33.9 -56.8 -9.5 34.65 54 -19.35 74 -39.35
Pk - Peak detector
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REPORT NO: 12356844-E4V3
FCC ID: AARH1A

DATE: 8/30/2018

9.5. Worst Case 26-40 GHz

Ig5UL Fremont,5m Chambker A 28 Jul 2818 BE:47 .58
RF Emissions
Order Number: 12356844
R Client :Google
Conf lgurcd ion:EUT + Suppart Equipment
Mode ! UNII Worst Cose
e Tested by / SN:12581 KU

(dBulolts)

Frequency CGHz)

48

gl BAH WD (mi  Sep  fe
1249 N ALt Ao k]

mpitl BN B W e R fehe faRio

EG-48G6. dot JA3/5 6 Jon A5

Rev 9.5 A3 Moy PAIS

HORIZONTAL

195UL Fremont,5m Chamber A

28 Jul 2818 BE:47: 58

75l mit (dBuM/m)

L

B e

RF Emissions

Order Number: 12356544
Client Google

Mode ONII Worst Cose

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Tested by 7 SN:12581 KU

Conf iguration:EUT + Support Equipment

5 s

(dBulalts)

26 46
Frequency (GHzJ
Famp R L) btk D Tuye ] Pe Fautok Feltin aMﬂm b :ﬂm m\m p.? :‘ Wﬁh fmttim
ES-486.dot 3A318 B Jon ZA15 Rev 9.5 B3 Moy SANE
VERTICAL
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

26 — 40GHz DATA

Marker Frequency Meter Det T90 AF (dB/m) Amp/Cbl (dB) Dist Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading Reading (dBuv/m) (dB) (dBuv/m) (dB)
(dBuv) (dBuVolts)
1 27.87 41.72 Pk 35.8 -31.4 -9.5 36.62 54 -17.38 74 -37.38
2 29.447 40.45 Pk 35.9 -32.4 -9.5 34.45 54 -19.55 74 -39.55
4 29.978 41.71 Pk 36 -32.4 -9.5 35.81 54 -18.19 74 -38.19
3 32.255 41.5 Pk 36.5 -32.8 -9.5 35.7 54 -18.3 74 -38.3
5 35.52 43.38 Pk 379 -33.4 -9.5 38.38 54 -15.62 74 -35.62
6 39.249 42.49 Pk 38.6 -32 -9.5 39.59 54 -14.41 74 -34.41

Pk - Peak detector
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

10. AC POWER LINE CONDUCTED EMISSIONS

FCC §15.207 (a)

RSS-Gen 8.8
s . Conducted Limit (dBuV)
Frequency of Emission (MHz) Quasi-peak Average
0.15-0.5 66 to 56 * 56 to 46 *
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANS| C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

10.1.1. EUT POWERED BY AC/DC ADAPTER

LINE 1 RESULTS

UL Fremont, CA CE Room 21 Jul 2p18 16:50:09

Conducted RFI Uoltoge

Project No:12356844
1086 Client Nome:Google
EUT Config:EUT ¥ Support Equipment
Test Uolt/Freq: 128U / 63Hz, UNIT
g7 Test By:12981 KU

78

B

[ CFR 47 Far 5 Claess B Avg
S0

dBul Line-L1

36

=
%H \w/%\”” O ! %LW@%
e A A

=3

Frequency (MHz)

Fange (MHz) REL/VBY Ref/fttn  Det/Avg Mode
1:.15-38 Op/Ca

s Howps/Mode  Lobel Range (MHz) RBUABL Ref/fttn  Det/Avg Mods Swesp Pts  #5ups/Moce  Lazel
Ok (-6dB) /- 82/10 Line-L|

Sueep i
15/2.25H= 133 I/URIT ]

FCCI5 CE Close B 158kHz-33MHz Stepping.TST 33915 24 Feb 2816 Rev 3.5 26 Moy 2H61E

Range 1: Line-L1 .15 - 30MHz
Marker Frequenc Meter Det LISN L1 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR
y Reading Cables (dB) Reading Part 15 Margin Part 15 )Margin
(MHz) (dBuV) C1&C3 dBuV Class B (dB) Class B (dB)
QP Avg
1 15675 36.22 Qp N 0 10.1 46.42 65.63 -19.21 - -
2 .159 21.39 Ca A 0 10.1 31.59 - - 55.52 -23.93
3 .20175 31.91 Qp 0 0 10.1 42.01 63.54 -21.53 - -
4 .204 16.68 Ca 0 0 10.1 26.78 - - 53.45 -26.67
5 .62475 27.21 Qp 0 0 10.1 37.31 56 -18.69 - -
6 .62475 21.88 Ca 0 0 10.1 31.98 - - 46 -14.02
7 1.167 16.89 Qp 0 A 10.1 27.09 56 -28.91 - -
8 1.16925 8.75 Ca 0 A 10.1 18.95 - - 46 -27.05
9 16.2712 18.84 Qp A .3 10.3 29.54 60 -30.46 - -
10 16.2712 6.83 Ca A .3 10.3 17.53 - - 50 -32.47
11 22.2787 18.75 Qp A .3 10.4 29.55 60 -30.45 - -
12 22.2787 8.95 Ca A .3 10.4 19.75 - - 50 -30.25

Qp - Quasi-Peak detector

Ca - CISPR average detection
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REPORT NO: 12356844-E4V3 DATE: 8/30/2018
FCC ID: AARH1A

1ZQUL Fremont, CA CE Room 21 Jul 2B18 16:50:089
Conducted RFIT Uoltoge
Project No:12356844
186 Client Nome:Google
EUT Config:EUT + Support Equipment
Test Uolt/Freq: 128U / B2aHz, UNII
97 Teet By: 12881 KU
78
ﬁ‘ 4=
z e CFR 47 Far 5 Class B Avg
3 5@1\@‘1
E 15 7
@,
o
36
S|
4 a 19 2 23
16 e
22 .
DU 22 D‘r
Q
g
-6
15 1 19 30
Frequency (MHz)
Fange (MHz) REL/UBY Ref/Pttn  Det/Avg Mock Susep Fts  #hups/Mode  Lobel Range (MHz) RBI/UBL Ref/fttn  Det/ivg Mode Swesp Pts  #5ups/Moce  Lasel
FCCIS CE Close B 158kHz-33MHz Stepping.TST 33915 24 Feb 2816 Rev 9.5 26 Moy 261E

Range 2: Line-L2 .15 - 30MHz
Marker Frequenc Meter Det LISN L2 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR
y Reading Cables (dB) Reading Part 15 Margin Part 15 )Margin
(MHz) (dBuVv) C2&C3 dBuV Class B (dB) Class B (dB)
QP Avg
13 .15788 45.46 Qp A 0 10.1 55.66 65.57 -9.91 - -
14 15675 18.52 Ca A 0 10.1 28.72 - - 55.63 -26.91
15 .20175 31.1 Qp 0 0 10.1 41.2 63.54 -22.34 - -
16 .20175 13.98 Ca 0 0 10.1 24.08 - - 53.54 -29.46
17 .61575 29.77 Qp 0 0 10.1 39.87 56 -16.13 - -
18 .61575 21.06 Ca 0 0 10.1 31.16 - - 46 -14.84
19 1.16925 18.42 Qp 0 A 10.1 28.62 56 -27.38 - -
20 1.16925 8.58 Ca 0 A 10.1 18.78 - - 46 -27.22
21 16.2712 19.19 Qp N .3 10.3 29.89 60 -30.11 - -
22 16.2712 4.77 Ca N .3 10.3 15.47 - - 50 -34.53
23 22.7805 20.03 Qp N .3 10.4 30.83 60 -29.17 - -
24 22.7805 8.68 Ca A .3 10.4 19.48 - - 50 -30.52

Qp - Quasi-Peak detector

Ca - CISPR average detection
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