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7.6.11 MIMO Radiated Band Edge Measurements (80MHz BW)
§15.407(b.1)(b.2) §15.205 §15.209; RSS-Gen [8.9]

Worst Case Mode: 802.11ac
Worst Case Transfer Rate: MCSO
Distance of Measurements: 3 Meters
Operating Frequency: 5210MHz
Channel: 42
Trace: Average RBW: 1 MHz 5149.67 MH,
PASS  Geconiit N 3773 dBUIm
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Plot 7-234. Radiated Lower Band Edge Plot MIMO
(Average — UNIl Band 1)

Worst Case Mode: 802.11ac
Worst Case Transfer Rate: MCSO
Distance of Measurements: 3 Meters
Operating Frequency: 5290MHz
Channel: 58
Trace: Average RBW: 1 MHz 5351.41 MH.
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Plot 7-236. Radiated Upper Band Edge Plot MIMO
(Average — UNIl Band 2A)

Trace: MaxHold RBW: 1 MHz 5146.40 MHz
Detector: PK VBW: 3 MHz 3
PASS Offset: 15.4d8 SWT: 20.0ms 59.29 dBuv/m

140 Il
E
3 120
£
2
z
Em 100 W SV W
= i I \/ T N,
g [ \
B 8o | \
3 /
T /
i

Ll T S Jhwkﬁhﬁu/

50480 3070.7 5093.3 5116.0 5138.7 5161.3

Frequency (MHz)

Plot 7-235. Radiated Lower Band Edge Plot MIMO
(Peak — UNII Band 1)

51840 5208.7 5229.3 5252.0

Trace: MaxHold RBW: 1 MHz 5358.11 MHz
Detector: PK VBW: 3 MHz 3
PASS Offset: 16.0d8 SWT: 20.0ms. 58.68 dBpuV/m
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Plot 7-237. 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: Average RBW: 1 MHz 5459.58 MH. Trace: MaxHold RBW: 1 MHz 5465.98 MH
PASS  fetectoriuii o 2w 27,75 dByVim PASS  geecorhc] yow: e 21,05 dBuVm
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Plot 7-238. Radiated Lower Band Edge Plot MIMO
(Average — UNIl Band 2C)

Plot 7-239. Radiated Lower Band Edge Plot MIMO

Worst Case Mode: 802.11ac
Worst Case Transfer Rate: MCSO
Distance of Measurements: 3 Meters
Operating Frequency: 5775MHz
Channel: 155
Trace: MaxHold RBW: 1 MHz 5954.76 MH,
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£
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Plot 7-240. Radiated Upper Band Edge Plot MIMO

(Peak — UNII

Band 3)

(Peak — UNII Band 2C)
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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: Average RBW: 1 MHz 5459.93 MH. Trace: MaxHold RBW: 1 MHz 5465.27 MH
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Plot 7-241. Radiated Lower Band Edge Plot MIMO
with WCP (Average — UNIlI Band 2C)

Frequency (MHz)

Plot 7-242. Radiated Lower Band Edge Plot MIMO
with WCP (Peak — UNII Band 2C)
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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 7-66 per Section 15.209 and

RSS-Gen (8.9).

Field Strength

Measured Distance

Frequency [uV/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 7-66. Radiated Limits

Quasi-Peak Field Strength Measurements

o gk~ w P

Detector = quasi-peak
Sweep time = auto couple

Trace mode = max hold

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.

EUT Q —]L’
i

turntable
a.38m antenna mast
L
3m
Figure 7-6. Radiated Test Setup < 30MHz
Irnto dm
EUT
antenna rmast
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 7-66.

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
guasi 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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SISO Antenna-1 Radiated Spurious Emissions Measurements (Below 1GHz)
§15.209; RSS-Gen [8.9]

Trace: MAXH
Detector: PK

RBW: 100 kHz
VBW: 300 kHz
SWT: 19.5ms
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Plot 7-243. Radiated Spurious Plot below 1GHz SISO ANT1 (802.11a - U3 Ch
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SISO Antenna-2 Radiated Spurious Emissions Measurements (Below 1GHz)
§15.209; RSS-Gen [8.9]

Trace: MAXH
Detector: PK

RBW: 100 kHz
VBW: 300 kHz
SWT: 19.5ms
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Plot 7-244. Radiated Spurious Plot below 1GHz SISO ANT2 (802.11a - U3 Ch
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MIMO 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
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Plot 7-2455. Radiated Spurious Plot below 1GHz

MIMO (802.11n — U3 Ch. 157)
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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 (dBpV)
L) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

Table 7-67. 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

RBW = 9kHz (for emissions from 150kHz — 30MHz)
Detector = quasi-peak

Sweep time = auto couple

Trace mode = max hold

o g > w NP

Trace was allowed to stabilize

Average Field Strength Measurements

RBW = 9kHz (for emissions from 150kHz — 30MHz)
Detector = RMS
Sweep time = auto couple

Trace mode = max hold

o g~ w P

Trace was allowed to stabilize

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

Analyzer center frequency was set to the frequency of the spurious emission of interest
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Test Setup

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

tranve|
adapter

Tmx15m 10em
nonconducting platform

gl cm

LISM

reference ground plane

Figure 7-8. Test Instrument & Measurement Setup

Test Notes

1m
extender cable

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.

Corr. (dB) = Cable loss (dB) + LISN insertion factor (dB)
QP/AV Level (dBuV) = 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.

N o o kw0

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).
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| = Keysight EMI Receiver - Frequency Scan (==
RL RF PRESEL | 50 Q/,DC | CORREC [ SENSE:INT| I ALTGN AUTO | 00:31:53 PMJul 02, 2020
FREQUENCY SCAN Scan
CISPR NFE Discrete (5 /5
Scan-Search-Meas Atten: 10 dB Free Run

VBW 90 kHz

SIG TRC FREQ QPDAMPTD AVGAMPTD OFF QPDLL1A AVGLL2A OFF COMPOSITEAMPCOR  *

1 [m|1 [166.00 kHz [38.012dBpV  [35.070dBuV |-  [-27.146dB [-20.088dB |-  [0.066dB
(2 [m[1 [461.98kHz [39.260dBuV [37.601dBuwV |-  [17.397dB [9.066dB |-  [0.062dB
!.EE 35764 MHz [29.823dBuV__ [27.059dBwV |-  |-26.177dB |-18.941dB .

.

|4.2602 MHz [29.936 dBuV 5642dBuV |-  |-26.064dB |-20.358dB [-— |0.
[m]1 [4.3977 MHz [31.014dBuV  [27.734dBwW |-~  [-24986dB |-18.266dB |— 0.
g! 44177 MHz [31.369dBuV _ [28.379dBwW |—  [-24631dB |147621dB |- |0

MSG STATUS 1 DC Coupled

Plot 7-2466. Line Conducted Plot with 802.11a UNII Band 1 (L1)

<

| Keysight EMI Receiver - Frequency Sean SRR
RL RF PRESEL | 50 Q/NDC | CORREC [ SENSE:INT] I ALIGN AUTO | 10:57:43 PMJul 02, 2020
FREQUENCY SCAN Scan
CISPR NFE Discrete (5 5/5
Scan-Search-Meas Atten: 10 dB Free Run

VBW 90 kHz

OFF QPDLL1A AVGLL2A OFF COMPOSITEAMPCOR  *

SIG TRC FREQ QPDAMPTD AVGAMPTD

1 [m|1 [150.00 kHz |41.665dBuV [36.252dBuV |-  |-24.335dB |-19.748dB |-  [0.072dB

2 (W1 [405.94kHz [36.851dBuV [35182dBwV |-  [-20.880dB |12649dB |-  [0.062dB |
3 (W1 [424.65kHz [39.419dBuV  [37.967dByV |-  [17.937dB |0.389dB |-  0.062dB |
4 (W1 [465.98kHz [45588dBuV [44607dByV |-  [-10097dB [1978dB |-  [0.062dB |
5 |W[1 [488.32KHz [42.008dBuV  [40813dBuV [—  [14.180dB [-6.383dB [ [0.062dB |
6™ (1 [1.3947 MHz [32.233dBuV _ [30472dBuV [-—  |-23767dB |16528dB |- |0.082dB [

<
sTaTUs 1 DC Coupled

MSG !
Plot 7-2477. Line Conducted Plot with 802.11a UNIl Band 1 (N)
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I_ Keysight EMI Receiver - Frequency Scan | = H & ‘&
RL RF PRESEL DC CORREC SEHSEIINT‘ | ALIGN AUTO | 09:33:17 PMJul 02, 2020
FREQUENCY SCAN Scan
CISPR NFE Discrete 5 5/5
Scan-Search-Meas Atten: 10 dB Free Run

VBW 90 kHz

NI

i vl &
R W
I RN

e

OFF QPDLL1A

SIG TRC FREQ QPD AMPTD AVGAMPTD

5.775 dBuV
5.173 dBpV

37.899dBuV |3
30.474dBuV |2
29.844 dBpV

4.4297 MHz

ERCIEN
4 1|
EHCIEN
Bl 1|

<

1 |W|1 [20600kHz [32729dByV [20261dBuV |-~  [-30.637dB [-24.
2 |W[1 |413.98kHz [32.928dBuV [20.089dBWwV |- [ 24640dB [-18.609dB [--  0.062dB |
- |19.145dB [-11269dB [~ 0.

- |-25526dB [20827dB [~ o

[247750BuV |- ~ |26.166dB [21.226dB [ o
- [-26432dB [47.003dB [~ 0.

AVGLL2A OFF COMPOSITEAMPCOR

104d8 |-  [0.062dB

MSG

status| ¢ DC Coupled

Plot 7-2488. Line Conducted Plot with 802.

11a UNII Band 2A (L1)

| Keysight EMI Receiver - Frequency Sean SRR
RL RF PRESEL | 50 Q/NDC | CORREC [ SENSE:INT] I ALIGN AUTO | 11:01:47 PMJul 02, 2020
FREQUENCY SCAN Scan
CISPR NFE Discrete (5 5/5
Scan-Search-Meas Atten: 10 dB Free Run

VBW 90 kHz

N
G AR AR i
I

W

SIG TRC FREQ QPDAMPTD AVGAMPTD OFF

[2 |m[1 [403.29kHz [37.221dBuV [35846dBuvV |-  |-20565dB |-11.940dB [~  [0.062dB
(3 [m[1 [426598kHz [39.188dBuV [37.771dBwV |-  [-18143dB [9.569dB |-  [0.062dB

|4 |m[1 [468.92kHz [44.161dBuV | 42.383 dBuV

5 (W1 | 30.
_gg 729.96 kHz |32.462 dBuV  |29.048 dBuV

<

QPDLL1A

1 [m|1 [170.00kHz [40.649 dBuV [37.844dBwV [~  [24311dB [A7.1417dB |-  [0.072dB

12.372dB_[-4.151 |- lo.062dB
|- lo.062dB
23538dB |16.952dB |[—  [0.072dB v

i : [ [42 dB
509.98 kHz [33.115 dBuV 0947dBwW |-  [-22.885dB |-15.053 dB
32 -~ |2 B

AVGLL2A OFF COMPOSITEAMPCOR  *

MSG

STATUS| 1

DC Coupled

Plot 7-2499. Line Conducted Plot with 802.11a UNII Band 2A (N)
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Plot 7-25050. Line Conducted Plot with 802.11a UNII Band 2C (L1)
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Plot 7-2511. Line Conducted Plot with 802.11a UNII Band 2C (N)
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Plot 7-2533. Line Conducted Plot with 802.11a UNII Band 3 (N)
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8.0 CONCLUSION

The data collected relate only the item(s) tested and show that the LG Portable Handset

FCC ID: ZNFF100VM is in compliance with Part 15 Subpart E (15.407) of the FCC Rules.
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