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Worst Case Mode: 802.11ac
Worst Case Transfer Rate: MCSO0

Distance of Measurements: 3 Meters
Operating Frequency: 5500MHz
Channel: 100
Trace: Ayera e REW: 1 MHz 5394.13 MHz Trace: Maan\d REW: 1 MHz 5350.78 MHz
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Plot 7-188. Radiated Lower Band Edge Plot SISO
ANT1 (Average — UNII Band 2C)

Worst Case Mode: 802.11ac
Worst Case Transfer Rate: MCSO0

Distance of Measurements: 3 Meters
Operating Frequency: 5825MHz

Channel:

165

Trace: MaxHold RBW: 1 MHz
PASS Detector: PK VEW: 3 MHz 5852.80 MHz

Offset: 14.3dB SWT: 20.0ms 56.67 dBuV/m
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Plot 7-190. Radiated Upper Band Edge Plot SISO ANT1

(Peak — UNII Band 3)

Plot 7-189. Radiated Lower Band Edge Plot SISO
ANT1 (Peak — UNIl Band 2C)
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7.6.6 SISO Antenna-1 Radiated Band Edge Measurements (40MHz BW)
815.407(b.1)(b.2) §15.205 815.209; RSS-Gen [8.9]
Worst Case Mode: 802.11ac
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5190MHz
Channel: 38
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Frequency (MHz)

Plot 7-191. Radiated Lower Band Edge Plot SISO

Frequency (MHz)

Plot 7-192. Radiated Lower Band Edge Plot SISO

ANT1 (Average — UNII Band 1) ANT1 (Peak — UNII Band 1)
Worst Case Mode: 802.11ac
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5310MHz
Channel: 62
Trace: Average RBW: 1 MHz 5394.66 MH: Trace: MaxHold RBW: 1 MHz 5433.08 MH:
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Frequency (MHz) Frequency (MHz)
Plot 7-193. Radiated Upper Band Edge Plot SISO Plot 7-194. Radiated Upper Band Edge Plot SISO
ANT1 (Average — UNII Band 2A) ANT1 (Peak — UNII Band 2A)
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Worst Case Mode: 802.11ac
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5510MHz
Channel: 102
Trace: A\{era e RBWE 1 MHz 5459.38 MHz Trace: MlaanId RBWE 1 MHz 5469.00 MHz
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Frequency (MHz)

Plot 7-195. Radiated Lower Band Edge Plot SISO

ANT1 (Average — UNII Band 2C)

Worst Case Mode: 802.11ac
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5795MHz
Channel: 159
Trace: MlaxHo\d RBWE 1 MHz 5927.95 MHz
PASS e, yo 3713 dByvim
— 120
£
=
< 1001
é 80 1
-
@
“ 60

T T T
5770.0 5787.8 5805.6 5823.3

T T T T T
5841.1 5858.9 5876.7 5894.4 5912.2 5930.0
Frequency (MHz)

Plot 7-197. Radiated Upper Band Edge Plot SISO ANT1

(Peak

— UNII Band 3)

Frequency (MHz)

Plot 7-196. Radiated Lower Band Edge Plot SISO
ANT1 (Peak — UNII Band 2C)
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7.6.7 SISO Antenna-1 Radiated Band Edge Measurements (80MHz BW)
815.407(b.1)(b.2) §15.205 815.209; RSS-Gen [8.9]
Worst Case Mode: 802.11ac
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5210MHz
Channel: 42
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Plot 7-198. Radiated Low
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er Band Edge Plot SISO Plot 7-199. Radiated Lower Band Edge Plot SISO

ANT1 (Average — UNII Band 1) ANT1 (Peak — UNII Band 1)
Worst Case Mode: 802.11ac
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5290MHz
Channel: 58
Trace: Average RBW: 1 MHz 5393.01 MH:. Trace: MaxHold RBW: 1 MHz 5396.19 MH:.
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Plot 7-200. Radiated Upper Band Edge Plot SISO Plot 7-201. Radiated Upper Band Edge Plot SISO
ANT1 (Average — UNII Band 2A) ANT1 (Peak — UNII Band 2A)
N PCTEST" MEASUREMENT REPORT @ Approved by:
FCC ID: ZNFV600VM —Ni
(CERTIFICATION) LG Quality Manager
Test Report S/N: Test Dates: EUT Type:
Page 151 of 176
1M1911250199-09.ZNF 11/25/2019-1/17/2019 Portable Handset
© 2020 PCTEST V 9.0 02/01/2019

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




z\ PCTEST

Worst Case Mode: 802.11ac
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5530MHz
Channel: 106
Trace: A\{era e RBWE 1 MHz 5393.05 MHz Trace: M'aanId RBWE 1 MHz 5391.98 MHz
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Frequency (MHz)

Plot 7-202. Radiated Lower Band Edge Plot SISO
ANT1 (Average — UNII Band 2C)

Frequency (MHz)

Plot 7-203. Radiated Lower Band Edge Plot SISO
ANT1 (Peak — UNII Band 2C)

Worst Case Mode: 802.11ac
Worst Case Transfer Rate: MCSO
Distance of Measurements: 3 Meters
Operating Frequency: 5775MHz
Channel: 155
Trace: MlaxHo\d RBWE 1 MHz 5924.88 MHz
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Plot 7-204. Radiated Upper Band Edge Plot SISO ANT1
(Peak — UNII Band 3)
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7.6.8 SISO Antenna-2 Radiated Band Edge Measurements (20MHz BW)
815.407(b.1)(b.2) §15.205 815.209; RSS-Gen [8.9]
Worst Case Mode: 802.11ac
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5180MHz
Channel: 36
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Plot 7-205. Radiated Lower Band Edge Plot SISO

Frequency (MHz)

Plot 7-206. Radiated Lower Band Edge Plot SISO

ANT2 (Average — UNII Band 1) ANT2 (Peak — UNII Band 1)
Worst Case Mode: 802.11ac
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5320MHz
Channel: 64
Trace: A\{era e RBWE 1 MHz 5395.21 MHz Trace: MlaanId RBWE 1 MHz 5431.99 MHz
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Plot 7-207. Radiated Upper Band Edge Plot SISO

ANT2 (Average — UNII Band 2A)
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Plot 7-208. Radiated Upper Band Edge Plot SISO

ANT2 (Peak — UNII Band 2A)
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Worst Case Mode: 802.11ac
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5500MHz
Channel: 100
Trace: Average RBW: 1 MHz 5393.62 MH Trace: MaxHold RBW: 1 MHz 5467.87 MH
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Plot 7-209. Radiated Lower Band Edge Plot SISO
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Worst Case Mode: 802.11ac
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5825MHz
Channel: 165
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Plot 7-211. Radiated Upper Band Edge Plot SISO ANT2
(Peak — UNII Band 3)
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Plot 7-210. Radiated Lower Band Edge Plot SISO
ANT2 (Peak — UNII Band 2C)
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7.6.9 SISO Antenna-2 Radiated Band Edge Measurements (40MHz BW)
815.407(b.1)(b.2) §15.205 815.209; RSS-Gen [8.9]
Worst Case Mode: 802.11ac
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5190MHz
Channel: 38
Trace: Average RBW: 1 MHz Trace: MaxHold RBW: 1 MHz
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Frequency (MHz) Frequency (MHz)
Plot 7-212. Radiated Lower Band Edge Plot SISO Plot 7-213. Radiated Lower Band Edge Plot SISO
ANT2 (Average — UNII Band 1) ANT2 (Peak — UNII Band 1)
Worst Case Mode: 802.11ac
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5310MHz
Channel: 62
Trace: Average RBW: 1 MHz Trace: MaxHold RBW: 1 MHz
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Plot 7-214. Radiated Upper Band Edge Plot SISO Plot 7-215. Radiated Upper Band Edge Plot SISO
ANT2 (Average — UNII Band 2A) ANT2 (Peak — UNII Band 2A)
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Worst Case Mode: 802.11ac
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5510MHz
Channel: 102
Trace: Average RBW: 100 kHz Ch | P Trace: MaxHold RBW: 1 MHz 5469.88 MH
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Frequency (MHz) Frequency (MHz)
Plot 7-216. Radiated Lower Band Edge Plot SISO Plot 7-217. Radiated Lower Band Edge Plot SISO
ANT2 (Average — UNII Band 2C) ANT2 (Peak — UNII Band 2C)
Worst Case Mode: 802.11ac
Worst Case Transfer Rate: MCSO
Distance of Measurements: 3 Meters
Operating Frequency: 5795MHz
Channel: 159
Trace: MlaxHo\d RBWE 1 MHz 5928.46 MHz
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Plot 7-218. Radiated Upper Band Edge Plot SISO ANT2
(Peak — UNII Band 3)

Z\ PCTEST" MEASUREMENT REPORT @ Approved by:
FCC ID: ZNFV600VM _/\/7
(CERT|F|CAT|ON) LG Quality Manager
Test Report S/N: Test Dates: EUT Type:
Page 156 of 176
1M1911250199-09.ZNF 11/25/2019-1/17/2019 Portable Handset
© 2020 PCTEST V 9.0 02/01/2019

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



z\ PCTEST

7.6.10 SISO Antenna-2 Radiated Band Edge Measurements (80MHz BW)
815.407(b.1)(b.2) §15.205 815.209; RSS-Gen [8.9]
Worst Case Mode: 802.11ac
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5210MHz
Channel: 42
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Plot 7-219. Radiated Lower

Band Edge Plot SISO

ANT2 (Average — UNII Band 1)

Frequency (MHz)

Plot 7-220. Radiated Lower Band Edge Plot SISO
ANT2 (Peak — UNII Band 1)

Worst Case Mode: 802.11ac
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5290MHz
Channel: 58
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Plot 7-221. Radiated Upper Band Edge Plot SISO
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Plot 7-222. Radiated Upper Band Edge Plot SISO

ANT2 (Peak — UNII Band 2A)
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Worst Case Mode: 802.11ac
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5530MHz
Channel: 106
Trace: A\{era e RBWE 1 MHz 5459.93 MHz Trace: MlaanId RBWE 1 MHz 5467.40 MHz
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Frequency (MHz)

Plot 7-223. Radiated Lower Band Edge Plot SISO

ANT2 (Average — UNII Band 2C)
Worst Case Mode: 802.11ac
Worst Case Transfer Rate: MCSO
Distance of Measurements: 3 Meters
Operating Frequency: 5775MHz
Channel: 155
Trace: MlaxHo\d RBWE 1 MHz 5926.78 MHz
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Plot 7-224. Radiated Lower Band Edge Plot SISO

ANT2 (Peak — UNII Band 2C)

Plot 7-225. Radiated Upper Band Edge Plot SISO ANT2
(Peak — UNII Band 3)
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7.6.11

§15.407(b.1)(b.2) §15.205 §15.209; RSS-Gen [8.9]

MIMO Radiated Band Edge Measurements (20MHz BW)

Worst Case Mode: 802.11ac
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5180MHz
Channel: 36
Trace: Average RBW: 1 MHz 5149.68 MH: Trace: MaxHold RBW: 1 MHz 5148.40 MH:
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Frequency (MHz)

Plot 7-226. Radiated Lower Band Edge Plot MIMO
(Average — UNII Band 1)

Frequency (MHz)

Plot 7-227. Radiated Lower Band Edge Plot MIMO
(Peak — UNII Band 1)

Worst Case Mode: 802.11ac
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5320MHz
Channel: 64
Trace: A\{era e RBWE 1 MHz 5350.14 MHz Trace: M'aanId RBWE 1 MHz 5393.01 MHz
PASS  gelecormic R 3 3264 dBLVIm PASS  gelecni, R 3 25,66 dBLV/m
120 140
E E
= 100 2 120
12 5 s
E 60 E
= = 60 !
40
5308.0 5324.9 5341.8 5358.7 5375.6 5392.4 5409.3 5426.2 5443.1 54 5308.0 5324.9 5341.8 5358.7 5375.6 5392.4 5409.3 5426.2 5443.1 54

Frequency (MHz)

Plot 7-228. Radiated Upper Band Edge Plot MIMO

(Average — UNII Band 2A)

Frequency (MHz)

Plot 7-229. Radiated Upper Band Edge Plot MIMO

(Peak — UNII Band 2A)
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Worst Case Mode: 802.11ac
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5500MHz
Channel: 100
Trace: Average RBW: 1 MHz 5389.98 MHz Trace: MaxHold RBW: 1 MHz 5469.16 MHz
PASS  geledorui Yol Jiz 23.15 dBUVm PASS  geeiornc’ B 3 Mie 3785 dBuVim
1204 140
E E
é 100 é 120
:E;‘ 80 :E;lno—
- 60 2
: 40 4 ¥ ) 60 Pt

5350 5368 5386

Plot 7-230. Radiated Lower Band Edge Plot MIMO
(Average — UNII Band 2C)

T T
5404 5422 5440 5458

Frequency (MHz)

T
5476

T
5494 - 5350

Worst Case Mode: 802.11ac
Worst Case Transfer Rate: MCSO
Distance of Measurements: 3 Meters
Operating Frequency: 5825MHz
Channel: 165
Trace: MlaxHo\d RBWE 1 MHz 5855.36 MHz
PASS  gecerie, Yo 3z 35.60 dByv/m
— 1204
E
=
< 100
E 80
-
o
60
5812.0 582‘0‘4 532‘8.9 533‘7‘3 5545.6 585:4.2 5862.? 587‘1.1 587‘9.6

Frequency (MHz)

5888.0

Plot 7-232. Radiated Upper Band Edge Plot MIMO (Peak —

UNII Band 3)

5368

T
5386 5404 5422 5440

Frequency (MHz)

T T T
5458 5476 5494 5

Plot 7-231. Radiated Lower Band Edge Plot MIMO

(Peak — UNII Band 2C)
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7.6.12
§15.407(b.1)(b.2) §15.205 §15.209; RSS-Gen [8.9]

MIMO Radiated Band Edge Measurements (40MHz BW)

Worst Case Mode: 802.11ac
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5190MHz
Channel: 38
Trace: Average RBW: 1 MHz 5149.80 MH: Trace: MaxHold RBW: 1 MHz 5149.67 MH.
PASS  gieconit you: St 1815 dByV/m PASS  greasnix, oy 7 e 8133 dBpVim
120 140
g 100 g 120
% a0 %100
= 60 =
= 60
40
5088.0 5101.8 5115.6 5129.3 5143.1 5156.9 5170.7 5184.4 5198.2 52 5088.0 51021 5116.2 5130.3 5144.4 5158.6 5172.7 5186.8 52009 52
Frequency (MHz) Frequency (MHz)
Plot 7-233. Radiated Lower Band Edge Plot MIMO Plot 7-234. Radiated Lower Band Edge Plot MIMO
(Average — UNII Band 1) (Peak — UNII Band 1)
Worst Case Mode: 802.11ac
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5310MHz
Channel: 62
Trace: Average RBW: 1 MHz 5350.06 MH: Trace: MaxHold RBW: 1 MHz 5350.62 MH:
PASS  grfecornit o 2 e 38 87 LB PASS  geleconix R 3 8312 dBVim
120 140
E E
= 100 2 120
% % 80
2 %0 3
= = 60
40
5285.0 5304.4 53239 5343.3 5362.8 5382.2 5401.7 5421.1 5440.6 54 5285.0 5304.4 53239 5343.3 5362.8 5382.2 5401.7 5421.1 5440.6 54

Frequency (MHz)

Plot 7-235. Radiated Upper Band Edge Plot MIMO
(Average — UNII Band 2A)

Frequency (MHz)
Plot 7-236. Radiated Upper Band Edge Plot MIMO
(Peak — UNII Band 2A)
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Worst Case Mode: 802.11ac
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5510MHz
Channel: 102
Trace: Average RBW: 100 kHz Ch | P Trace: MaxHold RBW: 1 MHz 5467.83 MH.
PASS  grfecr i o So 5249 dBuV/m- PASS  gelecionic, oS 2077 ghyim
120 140
E E
3 100 3 120
E; %0 %100
§ 60 “g 80
- PPNl S S - 60
5458.5 5458.7 5458.9 5459.2 5459.4 5459.6 5459.8 5460.1 5460.3 54 5350.0 53702 5390.4 5410.7 5430.9 5451.1 5471.3 5491.6 5511.8 55
Frequency (MHz) Frequency (MHz)
Plot 7-237. Radiated Lower Band Edge Plot MIMO Plot 7-238. Radiated Lower Band Edge Plot MIMO
(Average — UNII Band 2C) (Peak — UNII Band 2C)
Worst Case Mode: 802.11ac
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5795MHz
Channel: 159
Trace: MlaxHo\d RBWE 1 MHz 5925.90 MHz
PASS  gaecri, yo 3598 dBuvjm
— 120
£
=
< 1001
é 80 4
-
@
“ 60
5770.0 STéT.S SBC;S 6 582‘3.3 58011.1 585‘8.9 587‘6.7 589‘4.4 591‘2.2 5930.0
Frequency (MHz)
Plot 7-239. Radiated Upper Band Edge Plot MIMO (Peak —
UNII Band 3)
N PCTEST" MEASUREMENT REPORT @ Approved by:
FCC ID: ZNFV600VM —Ni
(CERTIFICATION) LG Quality Manager
Test Report S/N: Test Dates: EUT Type: Page 162 of 176
1M1911250199-09.ZNF 11/25/2019-1/17/2019 Portable Handset g
© 2020 PCTEST V 9.0 02/01/2019

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



z\ PCTEST

7.6.13

§15.407(b.1)(b.2) §15.205 §15.209; RSS-Gen [8.9]

MIMO Radiated Band Edge Measurements (80MHz BW)

Worst Case Mode: 802.11ac
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5210MHz
Channel: 42
Trace: Average RBW: 1 MHz 5149.02 MH: Trace: MaxHold RBW: 1 MHz 5065.65 MH:
PASS  giecanit o St 22.46 dByV/m PASS  greasnix, o St 3533 BV
120 140
£ £
2 100 5 120
i i w0
g o 2
. S 6o
w© v Y.
5048.0 5070.7 50933 5116.0 5138.7 5161.3 5184.0 5206.7 5229.3 52 5048.0 5070.7 50933 5116.0 5138.7 5161.3 5184.0 5206.7 5229.3 52
Frequency (MHz) Frequency (MHz)
Plot 7-240. Radiated Lower Band Edge Plot MIMO Plot 7-241. Radiated Lower Band Edge Plot MIMO
(Average — UNII Band 1) (Peak — UNII Band 1)
Worst Case Mode: 802.11ac
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5290MHz
Channel: 58
Trace: Average RBW: 1 MHz 5391.96 MH. Trace: MaxHold RBW: 1 MHz 5389.13 MH:.
PASS  gefecor it R 3 2359 dByVIm PASS  gglecor i, ol 3 e 26,84 dBLIm
120 4] 140 4]
E E
% 100 g 120
% 80 %100
% % 80
E 60 E
- v “ 6o v
40
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Frequency (MHz)
Plot 7-242. Radiated Upper Band Edge Plot MIMO
(Average — UNII Band 2A)

Frequency (MHz)

Plot 7-243. Radiated Upper Band Edge Plot MIMO
(Peak — UNII Band 2A)
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Worst Case Mode: 802.11ac
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5530MHz
Channel: 106
Trace: A\{era e RBWE 1 MHz 5459.93 MHz Trace: M'aanId RBWE 1 MHz 5468.12 MHz
PASS  gelecrmic oS 3716 dBpVim PASS  gelecionc, A 8143 dBVim
120 140
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3 Z 50
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- - 60
40
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Frequency (MHz)

Plot 7-244. Radiated Lower Band Edge Plot MIMO
(Average — UNII Band 2C)

Frequency (MHz)

Plot 7-245. Radiated Lower Band Edge Plot MIMO
(Peak — UNII Band 2C)

Worst Case Mode: 802.11ac
Worst Case Transfer Rate: MCSO
Distance of Measurements: 3 Meters
Operating Frequency: 5775MHz
Channel: 155
Trace: MlaxHo\d RBWE 1 MHz 5929.42 MHz
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Frequency (MHz)

Plot 7-246. Radiated Upper Band Edge Plot MIMO (Peak —
UNII Band 3)
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7.7

§15.209; RSS-Gen [8.9

Test Overview and Limit

Radiated Spurious Emissions Measurements — Below 1GHz

All out of band radiated spurious emissions are measured with a spectrum analyzer connected to a receive antenna
while the EUT is operating at its maximum duty cycle, at maximum power, and at the appropriate frequencies. All
data rates and modes were investigated for radiated spurious emissions. Only the radiated emissions of the
configuration that produced the worst case emissions are reported in this section.

All out of band emissions appearing in a restricted band as specified in Section 15.205 of the Title 47 CFR
and Table 6 of RSS-Gen (8.10) must not exceed the limits shown in Table 7-70 per Section 15.209 and RSS-

Gen (8.9).

Field Strength

Measured Distance

Frequency [pV/m] [Meters]
0.009 — 0.490 MHz 2400/F (kHz) 300
0.490 - 1.705 MHz 24000/F (kHz) 30
1.705 - 30.00 MHz 30 30
30.00 — 88.00 MHz 100 3
88.00 — 216.0 MHz 150 3
216.0 — 960.0 MHz 200 3
Above 960.0 MHz 500 3

Test Procedures Used

ANSI C63.10-2013

Test Settings

Table 7-70. Radiated Limits

Quasi-Peak Field Strength Measurements

Detector = quasi-peak
Sweep time = auto couple

Trace mode = max hold

o g s~ NP

Trace was allowed to stabilize

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW = 120kHz (for emissions from 30MHz — 1GHz)
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Test Setup

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

- Q

tumntable m
08m antenna mast
1
| |
| am \
Figure 7-6. Radiated Test Setup < 30MHz
I'm to dm
EUT
antenna mast
turntable
0.8m
1
| |
| #m \
Figure 7-7. Radiated Test Setup < 1GHz
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Test Notes

1. All emissions lying in restricted bands specified in §15.205 and RSS-Gen (8.10) are below the limit shown

in Table 7-70.

The broadband receive antenna is manipulated through vertical and horizontal polarizations during the
tests. The EUT is manipulated through three orthogonal planes.

This unit was tested with its standard battery.

The spectrum is investigated using a peak detector and final measurements are recorded using CISPR
qguasi peak detector. The worst-case emissions are reported however emissions whose levels were not
within 20dB of the respective limits were not reported.

Emissions were measured at a 3 meter test distance.

Emissions are investigated while operating on the center channel of the mode, band, and modulation that
produced the worst case results during the transmitter spurious emissions testing.

No spurious emissions were detected within 20dB of the limit below 30MHz.

The results recorded using the broadband antenna is known to correlate with the results obtained by using
a tuned dipole with an acceptable degree of accuracy. The VSWR for the measurement antenna was found
to be less than 2:1.

The wide spectrum spurious emissions plots shown on the following pages are used only for the purpose
of emission identification. There were no emissions detected in the 30MHz — 1GHz frequency range, as

shown in the subsequent plots.
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Radiated Spurious Emissions Measurements (Below 1GHz)
§15.209; RSS-Gen [8.9]

Trace: MAXH RBW: 100 kHz
Detector: PK VBW: 300 kHz
Horizontal SWT: 19.5ms

[=)] ~ [o:]
o o o
L L

w
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W
o
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Field Strength (dBuV/m)
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o
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w
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50 | 100 ' 300 ' 500 1000
Frequency (MHz)
Plot 7-247. Radiated Spurious Plot below 1GHz (802.11a — U3 Ch. 157)
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Simultaneous Tx Radiated Spurious Emissions Measurements (Below 1GHz)
§15.209; RSS-Gen [8.9]

80

Trace: MAXH
Detector: PK
Horizonta

RBW: 100 kHz
VBW: 300 kHz
SWT: 19.5ms

70 A

60

50 1

40

30+

20 A

Field Strength (dBuV/m)

104

30

80

50 100

Frequency (MHz)

300 500

Plot 7-248. Radiated Spurious Plot below 1GHz (2.4GHz — 5GHz)

Trace: MAXH
Detector: PK
Horizonta

RBW: 100 kHz
VBW: 300 kHz
SWT: 19.5ms
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Field Strength (dBuV/m)
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Frequency (MHz)
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Plot 7-249. Radiated Spurious Plot below 1GHz (5GHz — 2.4 GHz)

Trace: MAXH
Detector: PK
Horizonta

RBW: 100 kHz
VBW: 300 kHz
SWT: 19.5ms
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Field Strength (dBuV/m)
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Plot 7-250. Radiated Spurious Plot below 1GHz (Dual Band Simult. Tx)
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7.8 Line-Conducted Test Data
§15.407; RSS-Gen [8.8]

Test Overview and Limit

All AC line conducted spurious emissions are measured with a receiver connected to a grounded LISN while the
EUT is operating at its maximum duty cycle, at maximum power, and at the appropriate frequencies. All data rates
and modes were investigated for conducted spurious emissions. Only the conducted emissions of the configuration
that produced the worst case emissions are reported in this section.

All conducted emissions must not exceed the limits shown in the table below, per Section 15.207 and RSS-
Gen (8.8).

Frequency of emission Conducted Limit (dBuV)
(LlneZ) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
05-5 56 46
5-30 60 50

Table 7-71. Conducted Limits
*Decreases with the logarithm of the frequency.

Test Procedures Used

ANSI C63.10-2013, Section 6.2

Test Settings

Quasi-Peak Field Strength Measurements

Analyzer center frequency was set to the frequency of the spurious emission of interest
RBW = 9kHz (for emissions from 150kHz — 30MHz)

Detector = quasi-peak

Sweep time = auto couple

Trace mode = max hold

2L e o

Trace was allowed to stabilize

Average Field Strength Measurements

1. Analyzer center frequency was set to the frequency of the spurious emission of interest

2. RBW = 9kHz (for emissions from 150kHz — 30MHz)

3. Detector = RMS

4. Sweep time = auto couple

5. Trace mode = max hold

6. Trace was allowed to stabilize
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Test Setup

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

a0 cm

Test Notes

Tmx15m

LISM

nonconducting platform

reference ground plane

10

trawel
adapter

Figure 7-8. Test Instrument & Measurement Setup

1m
extender cahle

1. All modes of operation were investigated and the worst-case emissions are reported using mid channel. The

emissions found were not affected by the choice of channel used during testing.

N o o kM wDd

Deviations to the Specifications: None.

The limit for an intentional radiator from 150kHz to 30MHz are specified in 15.207 and RSS-Gen (8.8).
Corr. (dB) = Cable loss (dB) + LISN insertion factor (dB)
QP/AV Level (dBupV) = QP/AV Analyzer/Receiver Level (dBuV) + Corr. (dB)
Margin (dB) = QP/AV Limit (dBuV) - QP/AV Level (dBuV)

Traces shown in plot are made using a peak detector.
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s Keysight EMI Receiver - Frequency Scan [r= |-
RL RF PRESEL | 50 @\ DC CORREC | SENSE:INT] | ALIGN AUTO | 12:23:00 PM Dec 0, 2019
FREQUENCY SCAN Scan TRACE
CISPR NFE Discrete () 515 3
Scan-Search-Meas " Atten: 10 dB Free Run peT [

Vi

‘\ HWWMWM i
NS L)

M

VBW 90 kHz

HEEN
VPN
Wl

T
R g

bl
HEN I

Stop 30 MHz
Dwell Time 96.07 ps # 4 kHz)

Lilel TRC FREQ QPD AMPTD AVG AMPTD OFF QPDLLTA

1 [W[1 [150.00kHz [38.291dBuYV [33.147dBwV [  [27.709dB |-22853dB |--  [9.00 kHz(CISPR) |
2 |W[1 [927.27kHz [40.156 dBuYV [36.784dBuV [  [15844dB |-0216dB |-  [9.00kHz(CISPR) |
W1 |1.4527 MHz [38.880dBuV_ [33.790dBuV [  [A7.411dB |-12.210dB |~  [9.00kHz(CISPR) |
4 [W[1 [1.5250 MHz [40.125dBuV _ [34.016dBWV [  [15875dB |-11984dB [--  [9.00 kHz(CISPR) |
- [-22232dB [20.870dB |-~  [9.00kHz(CISPR) |

6 _|W[1 [27.460 MHz [35.003dBuV _[27.601dBWV [~  [-24.997dB |-22.399dB [-- ____[9.00kHz(CISPR) [
< >

[5 [m[1 [25.736 MHz |37.768 dBuV | 29.130 dBuV

AVGLL2A OFF RBW

MSG

sTatus t DC Coupled

Plot 7-251. Line Conducted Plot with 802.11

a UNII Band 1 (L1)

= Keysight EMI Receiver - Frequency Scan = =R
RL RF PRESEL M DC CORREC | SENSE:INT| | ALIGNAUTO | 12:24:21 PMDec 09, 2019
FREQUENCY SCAN Scan
CISPR NFE Discrete (50 5/5
Scan-Search-Meas Atten: 10 dB Free Run

VBW 90 kHz

Stop 30 MHz
Dwell Time 96.07 ps # 4 kHz)

SIG TRC FREQ QPD AMPTD AVG AMPTD OFF QPDLL1A

(1 [m|1 [178.00kHz [38.430 dBpV [33.193dBpV |-  [-26.148dB |-2

[2 [m[1 [305.99kHz [36.879dBuV [33.212dBpV |-  |23199dB |-16.867dB |-~  [9.00 kHz (CISPR)
|3 [W[1 [363.71kHz |38.507 dBuV [33.996dBuV |-  [-20.368dB |-14.879dB |-  [9.00 kHz [CISPR)

W1 [453.98kHz [36.068dBuV |29.524dBuV |-  |-20.734dB |-17.278dB |-  |9.00 kHz (CISPR)
|5 (m[1 [1.0979 MHz [35.644 dBuV  [28.458dBuV |-~  |-20.356dB |-17.542dB |--  |9.00 kHz (CISPR)
(6 (W[1 [1.1487 MHz [37.045dBuV_ [32.072dBuV |-~  |-18955dB |-13928dB |-—-  |9.00 kHz(CISPR) @
< >

AVGLLZA

386dB |-  [9.00 kHz (CISPR)

OFF RBW

MSG

sTatus t DC Coupled

Plot 7-252. Line Conducted Plot with 802.11a UNIl Band 1 (N)
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= Keysight EMI Receiver - Frequency Scan ==
RL RF PRESEL | 50 2\ DC CORREC | SENSE:INT| | ALIGNAUTO | 12:26:42 PMDec 09, 2019
FREQUENCY SCAN Scan
CISPR NFE Discrete (50 5/5
Scan-Search-Meas Atten: 10 dB Free Run

H WIWIWH WW"I"T‘ T |

.

Stop 30 MHZ]
VBW 90 kHz Dwell Time 96.07 ps ¢ 4 kHz)

8IG TRC FREQ QPD AMPTD AVG AMPTD OFF QPDLL1A OFF RBW 2]

I:III__

2 |W[1 [82881kHz [37.834dBuV [31.897dBwV [  [18.166dB |-14.103dB |-  [9.00kHz(CISPR) |

EIEI[I__

(1 |26.113MHz [37.835dByV _ [20.390dBuV _[--  [-22.165dB [-20.610dB |-~  [9.00kHz(CISPR) |

EEI[I_EEEEEEEI_
6 |W[1 [26.460 MHz [37.636dBuYV [29.579dBWV [--  [-22.3640B |-20421dB |-  [9.00kHz(CISPR)

< >

MSG sTatus t DC Coupled

Plot 7-253. Line Conducted Plot with 802.11a UNIl Band 2A (L1)

s Keysight EMI Receiver - Frequency Scan == =
RL RF PRESEL M DC CORREC [ SENSEINT] [ ALIGN AUTO | 12:25:38 PMDec 09, 2019
FREQUENCY SCAN Scan 2
CISPR NFE Discrete (5 5/5
Scan-Search-Meas Atten: 10 dB Free Run

N ‘ RN

WWMIIMWMWMMMMWMMHMM kbt ol

I N O A AT T
iR

Stop 30 MHZ]
VBW 90 kHz Dwell Time 96.07 ps ¢ 4 kHz)

8IG TRC FREQ QPD AMPTD AVG AMPTD OFF QPDLL1A AGLLZA OFF RBW @

(1 [m|1 [365.99kHz [38.040 dBpV [31.269dBpV |-  |.20.552dB |-17.333dB |-  |9.00 kHz (CISPR}

2 |W[1 [72596kHz [37.250dBuV [33.016dBwV [  [18750dB |-12985dB |--  [9.00 kHz(CISPR) |
3 |W|1 [973.94kHz [35432dBuV  [32.033dBWV [  [20.568dB |13.967dB |--  [9.00kHz(CISPR) |
4 [W[1 [1.3179 MHz [36.194dBuV _ [31.360dBWV [~  [19.806dB |-14640dB [--  [9.00 kHz(CISPR) |
5 |W[1 [1.5739 MHz [36.976 dBWV [34.016dBWV [  [19.024dB |-11984dB [--  [9.00 kHz(CISPR) |

m__

<

MSG sTatus t DC Coupled

Plot 7-254. Line Conducted Plot with 802.11a UNIl Band 2A (N)
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= Keysight EMI Receiver - Frequency Scan ==
RL RF PRESEL | 50 2\ DC CORREC | SENSE:INT| | ALIGNAUTO | 12:27:47 PMDec 09, 2019
FREQUENCY SCAN Scan
CISPR NFE Discrete (50 5/5
Scan-Search-Meas Atten: 10 dB Free Run

. IR

WMHWIWWMWE'WMNM (TP T

ST .
I I I N

Stop 30 MHZ]
VBW 90 kHz Dwell Time 96.07 ps ¢ 4 kHz)

8IG TRC FREQ QPD AMPTD OFF QPDLL1A AGLLZA OFF RBW 2]

W[1 |289.99kHz [40.043dBuV [38213dBuV |-  [-20482dB [12312dB |-  |9.00kHz(CISPR) |
2 |W[1 [813.96kHz [40.676dBuYV [33.783dBuV [  [15324dB |12217dB |-  [9.00kHz(CISPR) |
3 |W[1 [1.0436 MHz [40.283dBuV  [35.276dBWV [  [15717dB |10724dB |--  [9.00kHz(CISPR) |
4 [W[1 [1.0999 MHz [40.166 dBuV [33.826dBWV [  [15834dB |12474dB [--  [9.00 kHz(CISPR) |
5 |W[1 [24.876 MHz [36.525dBuV _ [28.903dBWV [  [23.475dB |-21.097dB [--  [9.00 kHz(CISPR) |
6 |W[1 [25.649 MHz [37.548dBuV [30.687dBuV [--  [-224520B [19.313dB |- [9.00kHz(CISPR)
< >

MSG sTatus t DC Coupled

Plot 7-255. Line Conducted Plot with 802.11a UNIlI Band 2C (L1)

s Keysight EMI Receiver - Frequency Scan == =
RL RF PRESEL M DC CORREC [ SENSEINT] [ ALIGN AUTO | 12:29:22 PMDec 09, 2019
FREQUENCY SCAN Scan 2
CISPR NFE Discrete (5 5/5
Scan-Search-Meas Atten: 10 dB Free Run

HER
Bl ol bl Lt il
IR A R B A b7

R

Stop 30 MHZ]
VBW 90 kHz Dwell Time 96.07 ps ¢ 4 kHz)

8IG TRC FREQ QPD AMPTD AVG AMPTD OFF QPDLL1A AGLLZA OFF RBW @

(1 [m|1 [150.00kHz [38.882dBupV [33.910dBpV |-  [27.118dB |-22.090dB |-  |9.00 kHz (CISPR}

W|1 |635.04kHz [34.807dBuV [28476dBuv [  [-21.193dB |-17.524dB |-  [9.00kHz(CISPR) |
EI:III__
4 [m] [35.703dByV_ [30.890dBuV [--  [-20297dB [-15110dB |-  [9.00kHz(CISPR) |
EEIII__
6 [W[1 [10.850 MHz [30.832dBuV [26.502dBuV [~  [-29.168dB |-23.40BdB |--  [9.00kHz(CISPR)
< >

MSG sTatus t DC Coupled

Plot 7-256. Line Conducted Plot with 802.11a UNIl Band 2C (N)
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= Keysight EMI Receiver - Frequency Scan ==
RL RF PRESEL DC CORREC | SENSE:INT| | ALIGNAUTO | 12:31:39 PMDec 09, 2019
FREQUENCY SCAN Scan
CISPR NFE Discrete (50 5/5
Scan-Search-Meas Atten: 10 dB Free Run

" “Hl.l

i

VBW 90 kHz

bk mall
RN AN
T M i

Dwell Time 96.07 ps # 4 kHz)

Stop 30 MHZ]

8IG TRC FREQ QPD AMPTD

1 |W[1 [819.69kHz [40.761dBuY [33.922dBwV [  [15239dB |12078dB |--  [9.00 kHz(CISPR) |

|- [45135dB |-10.512dB |-~  [9.00kHz(CISPR) |

3 |W|1 [1.1050 MHz [39.588 dBuV [32.900dBWV [  [16412dB |13.010dB |--  [9.00 kHz(CISPR) |

W1 [1.5779 MHz [39.637 dByV _ [34599dBuV [  [-16.363dB [-11.401dB |~  [9.00kHz(CISPR) |

5 |W[1 [26.508 MHz [37.754dBuV _[29.078dBWV [ [ 22.2460B |-20922dB [--  [9.00 kHz(CISPR) |
6 |W[1 [26.660 MHz [37.014dBuV [29.288dBWV [--  [-229860B |-20.712dB [--  [9.00kHz(CISPR)

< >

[2 [m][1 [985.94 kHz [40.865 dBuV | 35.488 dBuV

AVG AMPTD OFF QPDLL1A

AGLLZA OFF

RBW 2]

MSG

sTatus t DC Coupled

Plot 7-257. Line Conducted Plot with 802.11a UNIl Band 3 (L1)

' Keysight EMI Receiver - Frequency Scan ==
RL RF PRESEL | 50 @\ DC CORREC | SENSE:INT] | ALIGN AUTO |
FREQUENCY SCAN Scan
CISPR NFE Discrete () 5/5
Scan-Search-Meas Atten: 10 dB Free Run

10 dBidiv
L.

Ref 96.99 dBpV

M[l'“l'l"
uu L

EENIE

WMWMMMWMMMM‘MMMMMWMW’M
B ki o bbb

I T

VBW 90 kHz

Dwell Time 96.07 ps # 4 kHz)

Stop 30 MHz

Lilel TRC FREQ QPD AMPTD

AVG AMPTD OFF QPDLLTA

AVGLL2A OFF

RBW a

(1 [m|1 [303.15kHz [36.834 dBuV  [33.012dBpV |-  [.23.322dB [17144dB |-  [9.00 kHz (CISPR}
[2 [m[1 [367.99kHz [37.702dBupV  [33.004dBpV |-  [21.073dB |16771dB |-~  [9.00 kHz (CISPR}
(3 |m[1 [813.96kHz [37.077 dBuV [32.526dBuV |- | 18923dB |-13474dB |-~  [9.00 kHz (CISPR)

[M[1 |2.3450 MHz [32.409dByV_ [26.611dBwV |-  |-23591dB [-19.389dB [--  [9.00 kHz (CISPR)

|5 (W1 [3.0978 MHz [34.120dBuV _ [28.991dBuV |-~  [-21.880dB |-17.009dB |--  |9.00 kHz (CISPR)
(6 (W[1 [14.001 MHz [32.010dBuV  [26.344dBuV |-~  |-27.990dB |-23656dB |-—  |9.00 kHz (CISPR) [®
>

<

MSG

sTatus t DC Coupled

Plot 7-258. Line Conducted Plot with 802.11a UNIl Band 3 (N)
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//E(\ PCTEST'
CONCLUSION

The data collected relate only the item(s) tested and show that the LG Portable Handset
FCC ID: ZNFV600VM is in compliance with Part 15 Subpart E (15.407) of the FCC Rules.
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