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1. EUT DESCRIPTION

FCC Equipment Class Digital Transmission System(DTS)
Product Mobile Phone
Model Name LM-F100EMW
Add Model Name LMF100EMW, F100EMW, LM-F100EM, LMF100EM, F100EM
Power Supply DC 3.87V
Frequency Range » 802.11b/g/n/ac(20 MHz) : 2 412 MHz ~ 2 472 MHz
2.4 GHz Band
» 802.11b : 18.25 dBm
Max. RF Output Power = 802.11g : 25.30 dBm
» 802.11n (HT20) : 24.92 dBm
= 802.11ac (VHT20) : 24.64 dBm
. » 802.11b: CCK, DSSS
Modulation Type - 802.11g/n/ac: OFDM
Antenna Specification Antenna type: PIFA antenna
Antenna gain: Refer to the clause 7 in test report.

Transmitting configuration of EUT

SISO MIMO(CDD) MIMO(SDM)
Mode Ant 1 Ant 2 Antl &2 Antl& 2
Data rate
802.11b 1~ 11 Mbps 1~ 11 Mbps - -
802.11¢g 6 ~ 54 Mbps 6 ~54 Mbps 6 ~ 54 Mbps -
802.11n(HT20) MCS0~7 MCSO0~7 MCS0~7 MCS 8 ~ 15
802.11ac(VHT20) MCS 0 ~ 8 (1SS) MCS0~8(1SS) | MCS0~8(1SS) | MCSO0 ~ 8 (2SS)

Notel: SDM = Spatial Diversity Multiplexing, CDD = Cycle Delay Diversity, SS = Spatial Streams

Note2: This device supports WLAN DBS (dual-band simultaneous) transmission operation, which allows for two
SISO channels to operate independent of one another in the 2.4 GHz and 5 GHz bands simultaneously on
each antenna. (Ant 1: 2.4 GHz band transmitting & ANT 2: 5 GHz band transmitting), And the test results for
WLAN DBS were included in UNII test report of this device.
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2. INFORMATION ABOUT TESTING

2.1 Test mode

Test

Worst case data rate Tested Frequency (MHz)
mode

802.11b
1 Mbps
(Single transmitting)
Swivel mode

802.11g
36 Mbps
(CDD Multiple transmitting)
Swivel mode

802.11n(HT20)
MCS 4
T™M3 | DD Multiple transmitting) 2412 2 437 2 462 2 467 2472

Swivel mode

802.11n(HT20)
MCS 4
T™M4 | DD Multiple transmitting) 2412 2 437 2 462 2 467 2472

non-swiveled position

802.11n(HT20)

MCS 4
T™M5 | (DD Multiple transmitting) 2412 2 437 2 462 2 467 2472

Swivel mode with WCP

Notel: The worst case data rate was determined according to the power measurements.

Note2: We have done all TX test cases and attached the MIMO test result of 802.11g/n/ac mode since MIMO is
the worst case.

Note3: The power measurement results for all modes and data rate were reported.

™1 2412 2 437 2 462 2 467 2472

™ 2 2412 2 437 2462 2 467 2472

2.3 Auxiliary equipment

Equipment Model No. Serial No. Manufacturer Note

2.4 Tested environment

Temperature : 22°C~26°C
Relative humidity content : 40% ~45%
Details of power supply . DC3.87V

2.5 EMI suppression Device(s) / Modifications

EMI suppression device(s) added and/or modifications made during testing
— None
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2.6 Measurement Uncertainty

The measurement uncertainties shown below were calculated in accordance with requirements of ANSI C63.4-
2014 and ANSI C63.10-2013. All measurement uncertainty values are shown with a coverage factor of k = 2 to
indicate a 95 % level of confidence.

Test items Measurement uncertainty
Transmitter Output Power 0.9 dB (The confidence level is about 95 %, k = 2)
Conducted spurious emission 0.9 dB (The confidence level is about 95 %, k = 2)
AC conducted emission 3.6 dB (The confidence level is about 95 %, k = 2)

Radiated spurious emission
(1 GHz Below)

Radiated spurious emission
(1 GHz ~ 18 GHz)

Radiated spurious emission
(18 GHz Above)

4.9 dB (The confidence level is about 95 %, k = 2)

5.1 dB (The confidence level is about 95 %, k = 2)

5.3 dB (The confidence level is about 95 %, k = 2)
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3. SUMMARY OF TESTS

FCC Part L Test Status
Section(s) PETTEEES Ll Condition Note 1
15.247(a) 6 dB Bandwidth > 500 kHz C
15.247(b) Transmitter Output Power <1 Watt C
Out of Band Emissions / 20 dBc in any Conducted
15.247(d) Band Edge 100 kHz BW c
15.247(e) Trangmltter Power Spectral < 8 dBM/3 kHz C
Density
15.247(d) General Field Strength Limits
15.205 (Restricted Bands and Radiated FCC 15.209 limits Radiated C Notes, 4
15.209 Emission Limits)
15.207 AC Line Conducted Emissions FCC 15.207 limits AC Line C
Conducted
15.203 Antenna Requirements FCC 15.203 - C

Note 1: C=Comply = NC=Not Comply = NT=Not Tested = NA=Not Applicable

Note 2: For radiated emission tests below 30 MHz were performed on semi-anechoic chamber which is correlated with OATS.

Note 3: This test item was performed in each axis and the worst case data was reported.

Note 4: This device supports wireless charging & Can use swivel mode.
So per KDB648474 D03v01r0, the radiated test items were performed all not charging, charging and swivel mode, the
handset is placed on the representative charging pad under normal conditions of charging and in a simulated call
configuration.
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4. TEST METHODOLOGY

The measurement procedures described in the ANSI C63.10-2013 and the guidance provided in KDB558074
D01v05r02 were used in measurement of the EUT.

The EUT was tested per the guidance of KDB558074 D01v05r02. And ANSI C63.10-2013 was used to reference
appropriate EUT setup and maximizing procedures of radiated spurious emission and AC line conducted emission

testing.

4.1 EUT configuration

The EUT configuration for testing is installed on RF field strength measurement to meet the Commissions requirement

and operating in a manner that intends to maximize its emission characteristics in a continuous normal application.

4.2 EUT exercise

The EUT was operated in the test mode to fix the Tx frequency that was for the purpose of the measurements.
According to its specifications, the EUT must comply with the requirements of the Section 15.207, 15.209 and 15.247
under the FCC Rules Part 15 Subpart C.

4.3 General test procedures

Conducted Emissions

The power-line conducted emission test procedure is not described on the KDB558074 D01v05r02.

So this test was fulfilled with the requirements in Section 6.2 of ANSI C63.10-2013.

The EUT is placed on the wooden table, which is 0.8 m above ground plane and the conducted emissions from the

EUT measured in the frequency range between 0.15 MHz and 30 MHz using CISPR Quasi-peak and Average detector

Radiated Emissions

Basically the radiated tests were performed with KDB558074 D01v05r02. But some requirements and procedures like
test site requirements, EUT setup and maximizing procedure were fulfilled with the requirements in Section 5 and 6 of
the ANSI C63.10 as stated on section 12.1 of the KDB558074 D01v05r02.

The EUT is placed on a non-conductive table. For emission measurements at or below 1 GHz, the table height is 80
cm. For emission measurements above 1 GHz, the table height is 1.5 m. The turntable shall rotate 360 degrees to
determine the position of maximum emission level. EUT is set 3 m away from the receiving antenna, which varied from
1 m to 4 m to find out the highest emission. And also, each emission was to be maximized by changing the polarization
of receiving antenna both horizontal and vertical. In order to find out the highest emission, the relative positions of the

EUT were rotated through three orthogonal axes.

4.4 Description of test modes

The EUT has been tested with all modes of operating conditions to determine the worst case emission characteristics.

A test program is used to control the EUT for staying in continuous transmitting mode.
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5. INSTRUMENT CALIBRATION

The measuring equipment, which was utilized in performing the tests documented herein, has been calibrated in

accordance with the manufacturer's recommendations for utilizing calibration equipment, which is traceable to

recognized national standards.

6. FACILITIES AND ACCREDITATIONS
6.1 Facilities

DT&C Co., Ltd.
The 3 m test site and conducted measurement facility used to collect the radiated data are located at the
42, Yurim-ro, 154beon-gil, Cheoin-gu, Yongin-si, Gyeonggi-do, Korea 17042.
The test site complies with the requirements of § 2.948 according to ANSI C63.4-2014.
- FCC & IC MRA Accredited Test Firm No. : KR0034

- ISED #: 5740A
www.dtnc.net
Telephone : + 82-31-321-2664
FAX : + 82-31-321-1664

6.2 Equipment

Radiated emissions are measured with one or more of the following types of linearly polarized antennas: tuned dipole,
bi-conical, log periodic, bi-log, and/or ridged waveguide, loop, horn. Spectrum analyzers with pre-selectors and peak,
guasi-peak detectors are used to perform radiated measurements.

Conducted emissions are measured with Line Impedance Stabilization Networks and EMI Test Receivers. Calibrated
wideband preamplifiers, coaxial cables, and coaxial attenuators are also used for making measurements.

All receiving equipment conforms to CISPR Publication 16-1, “Radio Interference Measuring Apparatus and
Measurement Methods.”

7. ANTENNA REQUIREMENTS
7.1 According to FCC 47 CFR §15.203

An intentional radiator antenna shall be designed to ensure that no antenna other than that furnished by the responsible
party can be used with the device. The use of a permanently attached antenna or of an antenna that uses a unique

coupling to the intentional radiator shall be considered sufficient to comply with the provisions of this section.

The antenna is attached on the device by means of unique coupling method (Spring Tension).
Therefore this E.U.T Complies with the requirement of §15.203

7.2 Directional antenna gain:

SISO MIMO (CDD) Note - MIMO (SDM) Nete2
Bands
ANT 1 [dBi] ANT 2 [dBi] Directional Gain [dBi] Directional Gain [dBi]
2.4 GHz -2.20 -4.40 -0.22 -3.16

Note 1. Directional gain (Correlated signal with unequal antenna gain and equal transmit power)
10log [ (10C/20+ 10 G2/20 4 + 10 CN/20) 2/ NanT] dBI

Note 2. Directional gain (Completely uncorrelated signal with unequal antenna gain and equal transmit power)
10log [ (10G1/10+ 10 G2/10 4 + 10 CN/10) [ NanT] dBI
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8. TEST RESULT
8.1 6dB bandwidth

@ Test Requirements and limit, §15.247(a)

The bandwidth at 6 dB down from the highest in-band spectral density is measured with a spectrum analyzer
connected to the receive antenna while the EUT is operating in transmission mode at the appropriate frequencies.

The minimum permissible 6 dB bandwidth is 500 kHz.

@ Test Configuration:

Refer to the APPENDIX 1.

m Test Procedure:

- KDB558074 D01v05r02 - Section 8.2
- ANSI C63.10-2013 — Section 11.8.2
Option 2

. Set resolution bandwidth (RBW) = 100 kHz.
. Set the video bandwidth (VBW) = 3 x RBW.
. Detector = Peak.

. Trace mode = Max hold.

. Sweep = Auto couple.

o 01~ W DN P

. Allow the trace to stabilize.

7. Measure the maximum width of the emission that is constrained by the frequencies associated with the two
outermost amplitude points (upper and lower) that are attenuated by 6 dB relative to the maximum level in the
fundamental emission.
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m Test Results: Comply

Test Results[MHZz]
Test Mode Frequency

ANT 1 ANT 2

2412 8.14 8.12

2437 9.12 9.02

™1 2 462 8.53 8.61
2 467 9.04 8.60

2472 7.10 7.61

2412 16.45 16.44

2 437 16.45 16.49

™ 2 2 462 16.48 16.47
2 467 16.47 16.47

2472 15.81 16.47

2412 17.68 17.71

2437 17.67 17.71

™ 3 2 462 17.68 17.72
2 467 17.64 17.71

2472 17.30 17.62
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m] RESULT PLOTS

6 dB Bandwidth

Agilent Spectrum Analyzer - Occupied BW
Center Freq 2.412000000 GHz

#IFGain:Low

Ref 20.00 dBm

#Res BW 100 kHz

Occupied Bandwidth

M ALIGN OFF

TM1 & ANT1 & 2412

04:36:12PM Aug 24, 2020

Center Freq: 2.412000000 GHz
ww— Trig:Free Run

#Atten: 30 dB

#VBW 300 kHz

Total Power

13.736 MHz

Transmit Freq Error
x dB Bandwidth

260.83 kHz
8.137 MHz x dB

OBW Power

Radio Std: None

AvglHold: 1001100

Radio Device: BTS

Span 40 MHz
Sweep 3.867 ms

22.7 dBm

99.00 %
-6.00 dB

STATUS

Frequency

CenterFreq
2.412000000 GHz

CF Step
4.000000 MHz
uto Man

Freq Offset
0 Hz

6 dB Bandwidth

Ag}ient Spectrum Analyzer - Occupied BW
Center Freq 2.437000000 GHz

#IFGain:Low

Ref 20.00 dBm

Occupied Bandwidth

SENSE:INT

M ALIGH OFF

TM1 & ANT1 & 2437

04:40:02PM Aug 24, 2020

Center Freq‘: 2.437000000 GHz
—— Trig:Free Run

#Atten: 40 dB

#VBW 300 kHz

Total Power

13.959 MHz

Transmit Freq Error
x dB Bandwidth

-33.969 kHz
9.120 MHz x dB

OBW Power

Radio Std: None

AvglHold: 1001100

Radio Device: BTS

22.0 dBm

STATUS

Frequency

CenterFreq
2.437000000 GHz
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6 dB Bandwidth

Agilent Spectrum Analyzer - Occupied BW
Center Freq 2.462000000 GHz

#IFGain:Low

Ref 20.00 dBm

#Res BW 100 kHz

Occupied Bandwidth

TM1 & ANT1 & 2462

SENSE:INT M\ ALIGN OFF 04:42:23PM Aug 24, 2020

ww— Trig:Free Run

Frequency

Center Freq: 2.462000000 GHz
Avgl[Hold: 100100

Radio Std: None

#Atten: 30 dB Radio Device: BTS

CenterFreq
2.462000000 GHz

#VBW 300 kHz

Total Power 22.2 dBm

14.016 MHz

Transmit Freq Error
x dB Bandwidth

91.832 kHz
8.534 MHz

OBW Power
x dB

STATUS

6 dB Bandwidth

Ag}i:nl Spectrum Analyzer - Occupied BW.
Center Freq 2.467000000 GHz

#IFGain:Low

Ref §.00 dBm

Center 2.467 GHz
#Res BW 100 kHz

Occupied Bandwidth
13.609 MHz
46.325 kHz
9.036 MHz

Transmit Freq Error
x dB Bandwidth

TM1 & ANT1 & 2467

[N ALIGN OFF 07:53:30PM Aug 24, 2020

Center Freq: 2.467000000 GHz Frequency

Trig: Free Run Avg|Hold: 1001100
#Atten: 30 dB

Radie Std: None

Radic Device: BTS

Center Freq
2.467000000 GHz

Span 40 MHz

#VBW 300 kHz Sweep 3.867 ms

Total Power 9.09 dBm

OBW Power
x dB

STATUS
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6 dB Bandwidth

Agilent Spectrum Analyzer - Occupied BW
Center Freq 2.472000000 GHz

#IFGain:Low

Ref 5.00 dBm

#Res BW 100 kHz

Occupied Bandwidth
13.190 MHz

Transmit Freq Error -142.17 kHz OBW Power
x dB Bandwidth 7.101 MHz x dB

TM1 & ANT1 & 2472

SENSE:INT M\ ALIGN OFF 07:56:49PM Aug 24, 2020

Center Freq: 2.472000000 GHz Radio Std: None Frequency

ww— Trig:Free Run Avg[Hold: 1004100

#Atten: 30 dB Radio Device: BTS

Span 40 MHz
#VBW 300 kHz Sweep 3.867 ms

Total Power 7.81 dBm

STATUS
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6 dB Bandwidth

Agilent Spectrum Analyzer - Occupied BW
Center Freq 2.412000000 GHz

#IFGain:Low

Ref 20.00 dBm

#Res BW 100 kHz

Occupied Bandwidth
16.460 MHz

Transmit Freq Error 23.400 kHz OBW Power

x dB Bandwidth 16.45 MHz x dB

M\ ALIGN OFF 04:53:30PM Aug 24, 2020

TM2 & ANT1 & 2412

Frequency

Center Freq 2.412000000 GHz
ww— Trig:Free Run Avg[Hold: 1004100

#Atten: 30 dB

#VBW 300 kHz

Total Power

Radio Std: None

Radio Device: BTS

CenterFreq
2.412000000 GHz

Span 40 MHz
Sweep 3.867 ms

20.3 dBm

99.00 %
-6.00 dB

STATUS

6 dB Bandwidth

Ag}ient Spectrum Analyzer - Swept SA
Center Freq 2.437000000 GHz

PNO: Fast ()
\FGain:Law —_Aften: 30 dB

Ref 20.00 dBm

TM2 & ANT1 & 2437

Trig: Free Run

#VBW 300 kHz

Span 40.00 MHz
Sweep 4.000 ms (20001 pts;

MKR MODE| TRC, SCL|

(0 N [1[F] 2, 431 992 GHz 1 979 dBm

A3 [ 1 [ F (A 16.450 MHz 0.13dB
3 [ F [1]f] 2428761 GHz 3.95 dBm
1

FUNCTION

FUMNCTION wWIDTH FUNCTIONWALLUE A

@
3
e
v
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O  ———.2 & ANTL &2 462

Agilent Spectrum Analyzer - Swept SA
B MALIGN OFF 05:04:50PM Aug 24, 2020
Center Freq 2.462000000 GHz - Avg Type: Log-Pwr TE
PNO: Fast L, T1rig:FreeRun
IFGain:Low Atten: 30 dB

Frequency

Ref 20.00 dBm

Center 2.46200 GHz Span 40.00 MHz
#/BW 300 kHz Sweep 4.000 ms (20001 pts

MER MODE TRC SCL FUMCTION FUMCTION 'wWIDTH FUNCTIONWALUE ~— ~ [S====
T 400458 Gltz —
Y 23 1 FlA tedBoNHg I
EYF [1f]  sass7ercHr] N
4 I I
5 R I
6 — I
7 I I
8 R I
9 R I
10 I I
b I P
< >
MSG STATUS
6 dB Bandwidth
TM2 & ANT1 & 2467

Agilent Spectrum Analyzer - Swept SA

Center Freq 2.467000000 GHz

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 16 dB

Mkr1 2.468 260 GHz|
Ref 5.00 dBm -8.61 dBm

1461 dBm|

Center 2.46700 GHz Span 40.00 MHz
#VBW 300 kHz Sweep 4.000 ms (20001 pts

FUNCTION WaLUE

FUNCTION FUNCTION WIDTH ~

MKR MODE TRC SCL
N [1]¢F] 2463 260 GHz -8613 dBm |
Fl A3 (1 [ f (A 16.470 MHz oi7dB[
3 IGENNE! 2458 761 GHz A460dBm| [ [ ]
] - -

SOBLO~O G b

A as

=
7
0
@
=
=
2
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6 dB Bandwidth

Agilent Spectrum Analyzer - Occupied BW
Center Freq 2.472000000 GHz

#IFGain:Low

Ref 5.00 dBm

#Res BW 100 kHz

Occupied Bandwidth
16.394 MHz

Transmit Freq Error -34.547 kHz OBW Power
x dB Bandwidth 15.81 MHz x dB

TM2 & ANT1 & 2472

SENSE:INT M\ ALIGN OFF 02:05:03PM Aug 24, 2020

Center Freq: 2.472000000 GHz Radio Std: None Frequency

ww— Trig:Free Run Avg[Hold: 1004100

#Atten: 30 dB Radio Device: BTS

Span 40 MHz
#VBW 300 kHz Sweep 3.867 ms

Total Power 7.86 dBm

STATUS
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pdpBandwidth _____________TM3 & ANT1 & 2412

Agilent Spectrum Analyzer - Swept SA
: N ALIGN OFF
Center Freq 2.412000000 GHz Avg Type: Log-Pwr

PNO: Fast L, T1rig:FreeRun
IFGain:Low Atten: 30 dB

Mkr1 2.416 998 GHZ
Ref 20.00 dBm 2.15 dBm

Center 2.41200 GHz Span 40.00 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 4.000 ms (20001 pts
MKR| MODE| TRC SCL bl FUNCTION FUNCTION WIDTH FUNCTIONWALUE | |====
@ NT1[f[ 2416998 GHz] ]
P A3 (1 [ F(A)  17.680 MHz[(A 1
E} F [1[f[ 2403195 GHz] 1
1 ]
1 ]
1 1
1 ]
1 ]
1 ]
10 1 ]
1 [ I
< >
MSG STATUS
6 dB Bandwidth
TM3 & ANT1 & 2437

Agilent Spectrum Analyzer - Swept SA
Center Freq 2.437000000 GHz

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 30 dB

Mkr1 2.430 740 GHz
Ref 20.00 dBm 1.58 dBm

~3.47 denj

2.457000000 GHz

Span 40.00 MHz
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6 dB Bandwidth

Agilent Spectrum Analyzer - Swept SA
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6 dB Bandwidth

Ag}ient Spectrum Analyzer - Occupied BW
Center Freq 2.412000000 GHz

#IFGain:Low

Ref 20.00 dBm

Center 2.412 GHz
#Res BW 100 kHz

Occupied Bandwidth

SENSE:INT

M ALIGN OFF

TM1 & ANT2 & 2412

04:40:39 PM Aug 24, 2020

ww— Trig:Free Run

Center Freq: 2.412000000 GHz

#Atten: 30 dB

#VBW 300 kHz

Total Power

13.692 MHz

Transmit Freq Error
x dB Bandwidth

128.15 kHz
8.121 NMHz x dB

OBW Power

Frequency

Radio Std: None

AvglHold: 1001100

Radio Device: BTS

CenterFreq
2.412000000 GHz

Span 40 MHz
Sweep 3.867 ms

22.8 dBm

6 dB Bandwidth

Ag}ient Spectrum Analyzer - Occupied BW
Center Freq 2.437000000 GHz

#IFGain:Low

Ref 20.00 dBm

Center 2.437 GHz
#Res BW 100 kHz

Occupied Bandwidth

SENSE:INT

M ALIGH OFF

TM1 & ANT2 & 2437

04:44:20PM Aug 24, 2020

Center Freq‘: 2.437000000 GHz
Trig: Free Run
#Atten: 30 dB
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Total Power
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Transmit Freq Error
x dB Bandwidth
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Radio Std: None Frequency

AvglHold: 1001100

Radioc Device: BTS

Span 40 MHz
Sweep 3.867 ms

22.2 dBm
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6 dB Bandwidth

Agilent Spectrum Analyzer - Occupied BW
Center Freq 2.462000000 GHz

#IFGain:Low

Ref 20.00 dBm

Center 2.462 GHz
#Res BW 100 kHz

Occupied Bandwidth
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Transmit Freq Error
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6 dB Bandwidth
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6 dB Bandwidth

Agilent Spectrum Analyzer - Occupied BW
Center Freq 2.472000000 GHz

#IFGain:Low

Ref 5.00 dBm

Center 2.472 GHz
#Res BW 100 kHz

Occupied Bandwidth

SENSE:INT

M ALIGN OFF

TM1 & ANT2 & 2472

02:01: 16 PM Aug 24, 2020

ww— Trig:Free Run

Center Freq: 2.472000000 GHz

#Atten: 30 dB

#VBW 300 kHz

Total Power

13.549 MHz

Transmit Freq Error
x dB Bandwidth

-175.06 kHz
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OBW Power
x dB

Radio Std: None Frequency

AvglHold: 1001100

Radio Device: BTS

CF Step
4,000000 MHz
Span 40 MHz |12 Man

Sweep 3.867 ms

8.01 dBm Freq Offset

0Hz
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6 dB Bandwidth TM2 & ANT2 & 2412
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6 dB Bandwidth

6 dB Bandwidth
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6 dB Bandwidth

Agilent Spectrum Analyzer - Swept SA
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6 dB Bandwidth

6 dB Bandwidth
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6 dB Bandwidth

Agilent Spectrum Analyzer - Occupied BW
Center Freq 2.472000000 GHz

#IFGain:Low

Ref 5.00 dBm

Center 2.472 GHz
#Res BW 100 kHz

Occupied Bandwidth

SENSE:INT

M ALIGN OFF
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x dB
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AvglHold: 1001100

Radio Device: BTS

CF Step
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Span 40 MHz |12 Man
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8.2 Maximum peak conducted output power

@] Test Requirements and limit, §15.247(b)

The maximum permissible conducted output power is 1 Watt.

@] Test Configuration

Power Meter

ATTy
| Power Sensor EUT

m] Test Procedure

1. PKPM1 Peak power meter method of KDB558074 D0O1v05r02
The maximum conducted output powers were measured using a broadband peak RF power meter which has
greater video bandwidth than DUT’s DTS bandwidth and utilize a fast-responding diode detector.

2. Method AVGPM-G (Measurement using a gated RF average power meter) of KDB558074 D01v05r02
The average conducted output powers were measured using a wideband gated RF power meter provided that
the gate parameters are adjusted such that the power is measured only when the EUT is transmitting at its
maximum power control level. Since this measurement is made only during the ON time of the transmitter, no

duty cycle correction is required.

Note: The measure-and-sum technique is used for test mode with multiple transmitting.
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@] Test Results: Comply
Maximum Peak Conducted Output Power (dBm) for 802.11b
Freq.
ANT (MHZ) Det. Data Rate [Mbps]
1 2 55 11 - - -
PK 18.25 17.67 17.66 18.13 - - -
2412
AV 15.66 15.28 15.38 15.91 - - -
PK 17.45 17.12 17.08 17.61 - - -
2437
AV 15.24 15.13 15.09 15.26 - - -
PK 17.25 17.04 17.06 17.48 - - -
ANT 1 2 462
AV 15.16 15.06 15.03 15.22 - - -
PK 4.05 4.23 4.21 4.36
2 467
AV 1.71 1.89 1.88 1.96
PK 3.21 3.34 3.29 3.35 - - -
2472
AV 0.65 0.79 0.81 0.85 - - -
PK 17.93 17.52 17.55 17.79 - - -
2412
AV 15.44 15.02 15.10 15.39 - - -
PK 17.21 16.88 16.72 17.45 - - -
2437
AV 15.24 15.03 15.01 15.12 - - -
PK 17.41 17.07 17.15 17.73 - - -
ANT 2 2 462
AV 15.26 15.02 15.06 15.21 - - -
PK 3.66 3.47 3.43 3.40
2 467
AV 1.37 1.15 1.15 1.13
PK 2.35 2.43 2.53 2.47 - - -
2472
AV 0.01 0.09 0.28 0.08 - - -
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= Multiple transmitting CDD

Maximum Peak Conducted Output Power (dBm) for 802.11g
ANT l(:l\SIquz) Det. Data Rate [Mbps]
6 9 12 18 24 36 48 54

PK 20.60 19.93 19.76 20.64 20.67 22.53 22.47 21.70

2412 AV 15.10 14.43 14.33 13.87 13.83 13.06 13.04 12.49

PK 19.70 19.20 19.20 20.36 20.31 22.20 22.13 21.36

2437 AV 14.30 13.80 13.75 13.45 13.48 12.72 12.72 12.28

ANT1 | 2462 PK 19.85 19.38 19.36 20.52 20.60 22.25 22.34 21.53
AV 14.30 13.87 13.86 13.60 13.72 12.77 12.82 12.22

PK 7.37 7.31 7.36 8.77 8.84 11.08 11.11 10.82

2467 AV 1.93 1.86 191 2.09 2.15 1.87 1.86 1.91

PK 6.00 5.83 6.03 7.60 7.56 9.87 9.52 9.52

2412 AV 0.61 0.45 0.61 0.81 0.79 0.51 0.35 0.39

PK 20.26 19.67 19.77 20.55 20.49 22.04 22.00 21.81

2412 AV 14.79 14.26 14.41 13.81 13.85 13.05 13.04 12.59

PK 20.08 19.28 19.38 20.15 20.42 22.04 22.08 21.56

2437 AV 14.83 13.78 13.87 13.36 13.46 12.72 12.72 12.18

ANT 2 2 462 PK 19.95 19.50 19.45 20.63 20.52 22.07 22.06 21.55
AV 14.51 13.95 13.93 13.73 13.70 12.99 13.17 12.45

PK 6.20 7.33 6.23 7.80 7.70 10.31 10.09 10.24

2467 AV 1.40 1.33 1.22 1.24 1.17 1.06 1.16 1.08

PK 5.22 5.14 5.10 6.49 6.55 8.71 9.42 9.73

24arz AV 0.27 0.21 0.14 0.15 0.14 0.13 0.21 0.17

2412 PK 23.45 22.82 22.78 23.61 23.59 25.30 25.26 24.76

2437 PK 22.90 22.25 22.30 23.27 23.38 25.13 25.12 24.47

am, [ 2462 | PK 22.91 22.45 22.42 23.59 23.57 25.17 25.21 24.55
2 467 PK 9.83 10.33 9.84 11.32 11.32 13.72 13.64 13.55

2472 PK 8.64 8.51 8.60 10.09 10.10 12.34 12.48 12.64
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= Multiple transmitting CDD

Maximum Peak Conducted Output Power (dBm) for 802.11n(HT20)
ANT '(:,\;eHjj Det. Data Rate [MCS]
0 1 2 3 4 5 6 7

PK 19.32 18.72 20.16 19.51 21.90 21.17 21.31 20.52

Sl Y 13.63 13.00 13.14 12.65 12.53 12.04 12.43 11.50

PK 18.78 18.21 19.78 19.29 21.72 21.10 21.08 20.44

S Y 13.18 12.62 12.80 12.43 12.38 11.81 11.78 11.32

ant1 | 2460 L-PK 18.92 18.47 20.02 19.36 21.95 21.05 21.21 20.73
AV 13.25 12.80 12.97 12.40 12.30 11.82 11.76 11.76

PK 7.38 7.45 9.69 8.76 11.21 10.81 10.88 10.64

20T TN 1.70 1.82 2.45 1.94 1.84 1.86 1.91 1.90

PK 5.96 6.16 7.49 7.72 9.74 9.28 9.56 9.39

292 TN 0.37 0.53 0.59 0.79 0.43 0.49 0.51 0.45

PK 19.44 18.55 20.24 19.58 21.70 21.22 21.21 20.41

242 T 13.58 12.92 13.24 12.70 12.60 12.09 12.37 11.52

PK 19.01 18.50 19.91 19.46 21.56 20.82 20.92 20.48

S Y 13.11 12.78 12.87 12.32 12.19 11.83 11.84 11.81

ant2 | 2460 -PK 19.15 18.70 19.91 19.77 21.87 21.03 21.48 20.80
AV 13.37 12.91 12.99 12.70 12.83 12.00 12.06 11.59

PK 6.37 6.52 7.88 8.00 10.48 10.08 10.23 10.09

20T TN 1.06 1.04 1.16 1.28 1.11 1.08 1.15 1.18

PK 6.22 5.98 7.38 7.64 10.01 9.61 9.67 9.93

2472 NV 0.54 0.62 0.57 0.68 0.35 0.42 0.61 0.47

2412 | PK 22.39 21.65 23.21 22.56 24.81 24.20 24.27 23.48

2437 | PK 21.91 21.37 22.85 22.38 24.65 23.97 24.01 23.47

am, [ 2462 | PK 22.05 21.59 22.98 22.58 24.92 24.05 24.36 23.77
2467 | PK 9.92 10.02 11.89 11.40 13.87 13.47 13.57 13.38

2472 | PK 9.10 9.08 10.44 10.69 12.89 12.46 12.63 12.68

TRF-RF-232(03)161101

Prohibits the copying and re-issue of this report without DT&C approval.

Pages: 33/ 179




O Dt&C

Report No.: DRTFCC2009-0278(1)

FCC ID: ZNFF100EMW

Maximum Peak Conducted Output Power (dBm) for 802.11ac(VHT20)

ANT | (o3| Det. Data Rate [MCS]
0 1 2 3 4 5 6 7 8

PK 19.33 18.53 20.30 19.52 21.62 21.31 21.15 20.67 20.58

242 TN 13.61 12.92 13.32 12.62 12.50 12.04 12.01 11.51 11.44

PK 19.16 18.12 19.79 19.21 21.71 20.95 20.86 20.45 20.15

2T 13.65 12.55 12.81 12.37 12.29 11.75 11.72 11.44 11.16

a1 | 2462 LPK 18.97 18.43 19.98 19.27 21.60 21.05 21.05 20.47 20.48
AV 13.27 12.73 12.95 12.35 12.24 11.76 11.87 11.25 11.18

PK 7.40 7.45 8.87 8.73 10.84 10.72 10.81 10.83 10.69

29T T 1.75 175 2.00 1.94 1.80 1.82 1.85 1.82 1.78

PK 5.93 5.89 751 7.46 9.61 9.62 9.71 10.27 10.60

2472 T 0.33 0.33 0.55 0.57 0.39 0.65 0.55 0.35 0.76

PK 19.41 18.76 20.28 19.70 21.52 21.14 21.03 20.46 20.17

242 13.67 13.06 13.27 12.73 12.50 12.23 12.08 11.53 11.36

PK 19.03 18.39 20.12 19.36 21.49 20.70 20.68 20.51 20.27

Ay 13.12 12.58 13.24 12.40 12.63 11.77 11.75 11.43 11.35

a2 | 2462 2K 19.02 18.69 20.02 19.46 21.66 21.25 21.26 20.84 20.53
AV 13.22 13.04 13.05 12.56 12.48 12.02 11.99 11.52 11.47

PK 6.38 6.40 7.86 7.85 10.17 10.02 10.02 10.05 9.87

29T T 1.11 1.08 1.12 1.17 1.02 1.06 1.03 1.08 1.02

PK 5.89 6.09 7.61 7.23 10.09 9.89 9.46 9.45 9.76

2472 0.48 0.61 0.66 0.65 0.65 0.37 0.41 0.62 0.52

2412 | PK 22.38 21.66 23.30 22.62 24.58 24.24 24.10 23.57 23.39

2437 [ PK 22.11 21.26 22.97 22.29 24.61 23.83 23.78 23.49 23.22

m | 2462 | PK 22.01 2157 23.01 22.38 24.64 24.16 24.16 23.67 23.51
2467 [ PK 9.93 9.97 11.40 11.32 13.53 13.39 13.44 13.47 13.31

2472 | PK 8.92 9.00 10.57 10.36 12.87 12.77 12.60 12.89 13.21
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= Multiple transmitting SDM

Maximum Peak Conducted Output Power (dBm) for 802.11n(HT20)
ANT '(:,\;eHjj Det. Data Rate [MCS]
8 9 10 11 12 13 14 15

PK 19.30 18.44 20.15 19.44 21.19 20.75 20.88 20.53

2412 AV 13.63 12.94 13.17 12.69 12.59 12.04 12.45 11.98

PK 18.79 18.59 19.78 19.23 21.05 20.79 20.63 20.04

2437 AV 13.16 13.00 12.87 12.47 12.37 12.19 11.84 11.33

ANT 1 2 462 PK 18.97 18.37 19.93 19.27 21.15 20.83 20.60 20.33
AV 13.28 12.79 12.99 12.43 12.36 11.82 11.83 11.43

PK 7.45 7.33 8.76 8.81 10.26 10.45 10.42 10.47

2467 AV 1.76 1.76 1.95 2.02 1.87 1.88 1.84 1.88

PK 6.07 6.03 7.59 7.47 9.05 9.12 9.15 9.14

2412 AV 0.43 0.48 0.74 0.73 0.50 0.47 0.45 0.50

PK 19.35 18.72 20.15 19.62 21.20 20.72 20.62 20.19

2412 AV 13.65 13.18 13.26 12.74 12.64 12.14 12.11 11.79

PK 18.97 18.47 19.77 19.28 21.11 20.23 20.34 20.05

2437 AV 13.10 12.83 12.92 12.38 12.28 11.85 11.85 11.43

ANT 2 2 462 PK 19.05 18.56 20.30 19.52 21.62 21.04 20.79 20.39
AV 13.39 12.91 13.44 12.69 12.63 12.13 12.13 11.61

PK 6.33 6.21 7.75 7.77 9.92 9.68 9.60 9.62

2467 AV 1.11 1.05 1.16 1.23 1.20 1.21 1.01 1.11

PK 5.97 6.12 7.40 7.54 9.78 9.53 8.94 8.93

24arz AV 0.60 0.47 0.78 0.52 0.57 0.62 0.41 0.43

2412 PK 22.33 21.59 23.16 22.54 24.20 23.75 23.76 23.37

2437 PK 21.89 21.54 22.79 22.27 24.09 23.53 23.49 23.05

m, [ 2462 | PK 22.02 21.48 23.13 22.41 24.40 23.95 23.71 23.37
2 467 PK 9.93 9.82 11.29 11.33 13.11 13.09 13.04 13.08

2472 PK 9.03 9.08 10.50 10.52 12.44 12.34 12.06 12.05
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Maximum Peak Conducted Output Power (dBm) for 802.11ac(VHT20)

ANT | (o3| Det. Data Rate [MCS]
0 1 2 3 4 5 6 7 8

PK | 1941 | 1856 | 2017 | 1946 | 2158 | 2061 | 2066 | 2012 | 2018

2T 1366 | 1807 | 1821 | 1271 | 1254 | 1204 | 1207 | 1155 | 1165

PK | 1879 | 1820 | 1978 | 1928 | 2154 | 2056 | 2050 | 19.90 | 20.02

PRTITAV | 1314 | 1278 | 1288 | 1259 | 1268 1185 | 1181 | 1129 | 1129

a1 | 2aeo |LPK | 2007 [ 1838 [ 1001 | 1020 | 2151 | 2070 | 2057 | 2026 | 201
AV | 1334 | 1283 | 1308 | 1241 | 1230 | 1181 | 1178 | 1129 | 1131

PK 7.50 7.41 8.79 8.74 10.76 1085 | 1081 | 1047 | 1040

Sl Y 1.80 1.82 1.99 2.01 1.86 1.92 1.90 1.89 1.88

PK 6.02 5.88 7.48 7.48 9.33 9.12 9.06 9.67 9.62

242 I [ ose 0.41 0.64 0.65 0.46 0.51 0.50 0.75 0.71

PK | 1930 | 1860 | 1998 | 1946 | 2144 | 2055 | 2071 | 19.87 | 20.03

2T | 1386 | 102 | 1324 | 1272 | 1260 1210 | 1207 | 1149 | 11.47

PK | 1880 | 1829 | 1983 | 1923 | 2111 | 2026 | 2042 | 1975 | 19.96

2RTITANV | 1308 | 1257 | 1283 | 1282 | 1262 1192 | 1184 | 1161 | 11.44

vz | 2460 |LPK_| 1009 [ 1851 [ 2013 | 1048 | 2145 | 2054 | 2080 | 2028 | 2027
Av | 1328 | 1283 | 1325 | 1262 | 1251 1210 | 1201 | 1155 | 1149

PK 6.29 6.23 7.77 7.73 9.88 9.43 9.44 9.56 9.67

297 AV 1.07 1.09 115 1.16 1.08 1.06 1.05 1.05 113

PK 6.09 5.91 7.34 7.52 9.26 9.19 9.26 8.58 8.80

242 TN [ oas 0.41 0.61 0.62 0.56 0.49 0.54 0.44 0.64

2412 | PK | 2237 | 2159 | 2309 | 2247 | 2452 | 2359 | 2369 | 2300 | 2312

2437 | PK | 2180 | 2130 | 2281 | 2227 | 2434 | 2342 | 2347 | 2284 | 23.00

ooum [2462 | Pk | 2200 | 2146 | 2304 | 2235 | 2449 | 2363 | 2370 | 2328 | 23.20
2467 | PK 9.95 9.87 1132 | 1127 | 1335 | 1321 | 1319 | 1305 | 13.06

2472 | PK 9.06 8.90 1042 | 1051 | 1231 1217 | 1217 | 1217 | 1224
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8.3 Maximum power spectral density

m] Test requirements and limit, 815.247(e)

The power spectral density conducted from the intentional radiator to the antenna shall not be greater than 8 dBm in
any 3 kHz band during any time interval of continuous transmission.

@ Test Configuration:

Refer to the APPENDIX I.

m Test Procedure

- KDB558074 D01v05r02 - Section 8.4

- ANSI C63.10-2013 — Section 11.10.2

. Set analyzer center frequency to DTS channel center frequency.
. Set the span to 1.5 times the DTS bandwidth.

. Setthe RBW to : 3 kHz < RBW < 100 kHz

. Set the VBW = 3 x RBW

. Detector = Peak

. Sweep time = Auto couple

. Trace mode = Max hold.

. Allow trace to fully stabilize.

© 00 N o o b~ W N R

. Use the peak marker function to determine the maximum amplitude level within the RBW.

10. If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.
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@] Test Results: Comply

PKPSD [dBm] Limit

Test Mode Frequency RBW T 1 T2 SUM [dBm]
(ANT 1 + ANT 2)

2412 3 kHz -5.98 -5.33 - 8.00

2 437 3 kHz -7.10 -6.07 - 8.00

™1 2 462 3 kHz -5.96 -7.08 - 8.00

2 467 3 kHz -19.09 -17.15 - 8.00

2472 3 kHz -20.10 -17.76 - 8.00

2412 3 kHz -10.87 -10.66 -7.75 8.00

2 437 3 kHz -11.97 -11.85 -8.90 8.00

™ 2 2 462 3 kHz -11.17 -11.20 -8.17 8.00

2 467 3 kHz -22.08 -22.81 -19.42 8.00

2472 3 kHz -23.93 -22.20 -19.97 8.00

2412 3 kHz -11.10 -11.52 -8.29 8.00

2 437 3 kHz -11.95 -12.28 -9.10 8.00

™ 3 2 462 3 kHz -11.75 -11.07 -8.39 8.00

2 467 3 kHz -22.49 -22.61 -19.54 8.00

2472 3 kHz -24.13 -23.56 -20.83 8.00
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m] RESULT PLOTS

Maximum PPSD

Agilent Spectrum Analyzer - Swept SA

500 AC | CORREC

TM1 & ANT1 & 2412

M ALIGN OFF

Center Freq 2.412000000 GHz -
PNO: Wide Ly Trig: Free Run
IFGain:Low Atten: 20 dB

Ref 10.00 dBm

Center 2.412000 GHz

Res BW 3.0 kHz #VBW 9.1 kHz

Avg Type: Log-Pwr Frequency

Mkr1 2.412 793 65 GHz
-5.98 dBm

Span 12.21 MHz
Sweep 1.296 s (3001 pts)

IMSG

STATUS

Maximum PPSD

Agilent Spectrum Analyzer - Swept SA

TM1 & ANT1 & 2437

M ALIGH OFF

Center Freq 2.437000000 GHz

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 20 dB

Avg Type: Log-Pwr

Ref 10.00 dBm

Center 2.437000 GHz

Res BW 3.0 kHz #VBW 9.1 kHz

Mkr1 2.438 915 GHz
-7.10 dBm

Span 13.68 MHz
Sweep 1.452 s (3001 pts)

IMSG

STATUS
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Maximum PPSD

Agilent Spectrum Analyzer - Swept SA

500 AC | CORREC

TM1 & ANT1 & 2462

M ALIGN OFF 04:43:35PM Aug 24, 2020

Center Freq 2.462000000 GHz

PNO: Fast L, T1rig:FreeRun
IFGain:Low Atten: 20 dB

Ref 10.00 dBm

Center 2.462000 GHz

Res BW 3.0 kHz #VBW 9.1 kHz

Avg Type: Log-Pwr Frequency

Mkr1 2.461 377 GHz
-5.96 dBm

Span 12.80 MHz
Sweep 1.358 s (3001 pts)

IMSG

STATUS

Maximum PPSD

Agilent Spectrum Analyzer - Swept SA

TM1 & ANT1 & 2467

[N ALIGN OFF 07:54:36PM Aug 24, 2020

Center Freq 2.467000000 GHz

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 6 dB

Avg Type: Log-Pwr Frequency

Ref -5.00 dBm

#VBW 9.1 kHz

Mkr1 2.466 304 GHz
-19.09 dBm

Span 13.56 MHz
Sweep 1.439 s (3001 pts)

STATUS
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Maximum PPSD TM1 & ANT1 & 2472

Agilent Spectrum Analyzer, - Swept SA
FOE e (CORREC g M\ ALIGN OFF

Center Freq 2.472000000 GHz _ TR T LT
PNO: Wide L, 1719:Free Run
IFGain:Low Atten: 6 dB

Mkr1 2.471 194 16 GHz
Ref -5.00 dBm -20.10 dBm

Center 2.472000 GHz Span 10.65 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 1.130 s (3001 pts)

IM SG STATUS
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MaximumPPSD ________________ TM2 & ANT1 & 2412

Agilent Spectrum Analyzer - Swept SA
S0 AC CORREC B A\ALIGN OFF 04:55:58PM Aug 24, 2020

Center Freq 2.412000000 GHz _ Avg Type: Log-Pwr E Frennen
PNOQ: Fast L, 1rig:Free Run
;
IFGain:Low Atten: 20 dB

Mkr1 2.417 338 GHz
Ref 10.00 dBm -10.87 dBm

Center 2.41200 GHz Span 24.68 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 2.618 s (3001 pts)

IM SG STATUS

Maximum PPSD TM2 & ANT1 & 2437

Agilent Spectrum Analyzer - Swept SA
FUE A (CORREC i M\ BLIGN OFF

Center Freq 2.437000000 GHz _ Avg Type: Log-Pwr
PNO: Fast L, Trig: Free Run
IFGain:Low Atten: 20 dB

Mkr1 2.435 108 GHz
-11.97 dBm

Ref 10.00 dBm

Center 2.43700 GHz Span 24.68 MHz
#Res BW 3.0 kHz #/BW 9.1 kHz Sweep 2.618 s (3001 pts)

IM SG STATUS
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Maximum PPSD

Agilent Spectrum Analyzer - Swept SA

500 AC | CORREC

TM2 & ANT1 & 2462

M ALIGN OFF 05:07:08PM Aug 24, 2020

Center Freq 2.462000000 GHz

PNO: Fast L, T1rig:FreeRun
IFGain:Low Atten: 20 dB

Ref 10.00 dBm

Center 2.46200 GHz

#Res BW 3.0 kHz #VBW 9.1 kHz

Frequency

Avg Type: Log-Pwr

Mkr1 2.460 104 80 GHz
-11.17 dBm

Span 24.72 MHz
Sweep 2.623 s (3001 pts)

IMSG

STATUS

Maximum PPSD

Agilent Spectrum Analyzer - Swept SA

TM2 & ANT1 & 2467

[N ALIGN OFF 08:02:48PM Aug 24, 2020

Center Freq 2.467000000 GHz

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 6 dB

Avg Type: Log-Pwr Frequency

Ref -5.00 dBm

Center 2.46700 GHz

#Res BW 3.0 kHz #VBW 9.1 kHz

Mkr1 2.465 106 GHz
-22.08 dBm

Span 24.71 MHz
Sweep 2.621 s (3001 pts)

IMSG

STATUS
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Maximum PPSD TM2 & ANT1 & 2472

Agilent Spectrum Analyzer - Swept S&
: N ALIGN OFF
Center Freq 2.472000000 GHz Avg Type: Log-Pwr

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 6 dB

Mkr1 2.470 111 GHz
Ref -5.00 dBm -23.93 d

Bm

Center 2.47200 GHz Span 23.72 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 2.516 s (3001 pts)

IM SG STATUS
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MaximumPPSD _________________ TM3 & ANT1 & 2412

Agilent Spectrum Analyzer - Swept SA
B MALIGN OFF 05:27:32PM Aug 24, 2020 o
Center Freq 2.412000000 GHz Avg Type: Log-Pur i

PNO: Fast [y, Trig: Free Run
IFGain:Low Atten: 20 dB

Mkr1 2.419 487 48 GHz
-11.10 dBm|

Ref 10.00 dBm

Center 2.41200 GHz Span 26.52 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 2.814 s (3001 pts)

IM SG STATUS

Maximum PPSD TM3 & ANT1 & 2437

Agilent Spectrum Analyzer - Swept SA
S0 AC | CORREC g M ALIGN OFF 05:34:32PM Aug 24, 2020 F

B requenc
Center Freq 2.437000000 GHz Avg Type: Log-Pur it

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 20 dB

Mkr1 2.434 509 GHz
Ref 10.00 dBm -11.95 dBm

2.450252500 GHz

2.650500 MHz
Auto Man

Center 2.43700 GHz Span 26.51 MHz
#Res BW 3.0 kHz #/BW 9.1 kHz Sweep 2.812 s (3001 pts)

IM SG STATUS
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Maximum PPSD

Agilent Spectrum Analyzer - Swept SA

500 AC | CORREC

TM3 & ANT1 & 2462

M ALIGN OFF 05:38:57 PM Aug 24, 2020

Center Freq 2.462000000 GHz

PNO: Fast L, T1rig:FreeRun
IFGain:Low Atten: 20 dB

Ref 10.00 dBm

Center 2.46200 GHz

#Res BW 3.0 kHz #VBW 9.1 kHz

Frequency

Avg Type: Log-Pwr

Mkr1 2.469 107 36 GHz
-11.75 dBm

Span 26.52 MHz
Sweep 2.814 s (3001 pts)

IMSG

STATUS

Maximum PPSD

Agilent Spectrum Analyzer - Swept SA

TM3 & ANT1 & 2467

[N ALIGN OFF 05:44:25PM Aug 24, 2020

Center Freq 2.467000000 GHz

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 6 dB

Avg Type: Log-Pwr Frequency

Ref -5.00 dBm

Center 2.46700 GHz

#Res BW 3.0 kHz #VBW 9.1 kHz

Mkr1 2.464 512 76 GHz
-22.49 dBm

Span 26.46 MHz
Sweep 2.808 s (3001 pts)

IMSG

STATUS
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Maximum PPSD TM3 & ANT1 & 2472

Agilent Spectrum Analyzer - Swept S&
: N ALIGN OFF
Center Freq 2.472000000 GHz Avg Type: Log-Pwr

PNO: Fast [y, Trig: Free Run
IFGain:Low Atten: 6 dB

Mkr1 2.469 508 80 GHz
Ref -5.00 dBm -24.13 dBm

Center 2.47200 GHz Span 25.95 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 2.753 s (3001 pts)

IM SG STATUS
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Maximum PPSD

Agilent Spectrum Analyzer - Swept SA

S00 _AC | CORREC

TM1 & ANT2 & 2412

M ALIGN OFF 04:41:46 PM Aug 24, 2020

Center Freq 2.412000000 GHz .
PNO: Wide L) Trig: Free Run
IFGain:Low Atten: 20 dB

Ref 10.00 dBm

Center 2.412000 GHz

Res BW 3.0 kHz #VBW 9.1 kHz

Avg Type: Log-Pwr Frequency

Mkr1 2.411 375 GHz
-5.33 dBm

Span 12.18 MHz
Sweep 1.292 s (3001 pts)

IMSG

Ilb STATUS

Maximum PPSD

Agilent Spectrum Analyzer - Swept SA

TM1 & ANT2 & 2437

M ALIGH OFF

Center Freq 2.437000000 GHz

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 20 dB

Avg Type: Log-Pwr

Ref 10.00 dBm

#VBW 9.1 kHz

Mkr1 2.436 066 43 GHz
-6.07 dBm

2.443765000 GHz

1.353000 MHz
Auto Man

Span 13.53 MHz
Sweep 1.436 s (3001 pts)

I]k STATUS
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Maximum PPSD

Agilent Spectrum Analyzer - Swept SA

S00 _AC | CORREC

TM1 & ANT2 & 2462

M ALIGN OFF 04:48:01 PM Aug 24, 2020

Center Freq 2.462000000 GHz

PNO: Fast L, T1rig:FreeRun
IFGain:Low Atten: 20 dB

Ref 10.00 dBm

Center 2.462000 GHz

Res BW 3.0 kHz #VBW 9.1 kHz

Avg Type: Log-Pwr Frequency

Mkr1 2.461 272 GHz
.08 dBm

Span 12.92 MHz
Sweep 1.370 s (3001 pts)

IMSG

Ilb STATUS

Maximum PPSD

Agilent Spectrum Analyzer - Swept SA

TM1 & ANT2 & 2467

[N ALIGN OFF 07:58:02PM &ug 24, 2020

Center Freq 2.467000000 GHz

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 6 dB

Avg Type: Log-Pwr Frequency

Ref -5.00 dBm

#VBW 9.1 kHz

Mkr1 2.466 303 4 GHz
-17.15 dBm

Span 12.90 MHz
Sweep 1.369 s (3001 pts)

Ilb STATUS
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Maximum PPSD TM1 & ANT2 & 2472

Agilent Spectrum Analyzer - Swept SA
500  AC (CORREC g M\ ALIGN OFF 02:02:11 PM Aug 24, 2020

Center Freq 2.472000000 GHz . Avg Type: Log-Pwr Frequency
PNO: Wide L, Trig: Free Run e
IFGain:Low Atten: 6 dB

Mkr1 2.471 363 GHz
Ref -5.00 dBm -17.76 dBm

Center 2.472000 GHz Span 11.42 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 1.211 s (3001 pts)
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Maximum PPSD

Agilent Spectrum Analyzer - Swept SA

505 AC | CORREC

TM2 & ANT2 & 2412

[\ ALIGN OFF 05:00:24 PM Aug 24, 2020

Center Freq 2.412000000 GHz i
PNO: Fast (4 Trig: Free Run
IFGain:Low Atten: 20 dB

Ref 10.00 dBm

Center 2.41200 GHz

#Res BW 3.0 kHz #VBW 9.1 kHz

Avg Type: Log-Pwr 4 Frequency

Mkr1 2.410 429 98 GHz
-10.66 dBm

Span 24.66 MHz
Sweep 2.617 s (3001 pts)

IMSG

ﬂb STATUS

Maximum PPSD

Agilent Spectrum Analyzer - Swept SA

TM2 & ANT2 & 2437

M ALIGH OFF

Center Freq 2.437000000 GHz .
PNO: Fast L, T1rid:FreeRun

IFGain:Low Atten: 20 dB

Ref 10.00 dBm

Center 2.43700 GHz

#Res BW 3.0 kHz #VBW 9.1 kHz

Avg Type: Log-Pwr

Mkr1 2.441 972 GHz
-11.85 dBm

Span 24.74 MHz
Sweep 2.625 s (3001 pts)

IMSG

I]b STATUS
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Maximum PPSD

Agilent Spectrum Analyzer - Swept SA

S00 _AC | CORREC

TM2 & ANT2 & 2462

M ALIGN OFF 05:11:33PM Aug 24, 2020

Center Freq 2.462000000 GHz

PNO: Fast L, T1rig:FreeRun
IFGain:Low Atten: 20 dB

Ref 10.00 dBm

Center 2.46200 GHz

#Res BW 3.0 kHz #VBW 9.1 kHz

Avg Type: Log-Pwr Frequency

Mkr1 2.460 106 GHz
-11.20 dBm|

Span 24.71 MHz
Sweep 2.621 s (3001 pts)

IMSG

Ilb STATUS

Maximum PPSD

Agilent Spectrum Analyzer - Swept SA

TM2 & ANT2 & 2467

I ALTGN OFF 08:07:14 P &ug 24, 2020

Center Freq 2.467000000 GHz ]
PNO: Fast (,. 1nd:FreeRun

IFGain:Low Atten: 6 dB

Ref -5.00 dBm

’1

Center 2.46700 GHz

#Res BW 3.0 kHz #VBW 9.1 kHz

Avg Type: Log-Pwr Frequency

Mkr1 2.459 761 GHz
-22.81 dBm

Span 24.71 MHz
Sweep 2.621 s (3001 pts)

IMSG

Ilb STATUS
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MaximumPPSD —  TMp & ANT2 & 2472

Agilent Spectrum Analyzer - Swept SA
; M ALIGN OFF 08:11:36PM Aug 24, 2020 e
Center Freq 2.472000000 GHz Avg Type: Log-Pwr q i

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 6 dB

Mkr1 2.470 427 GHz
Ref -5.00 dBm -22.20d

Bm

Center 2.47200 GHz Span 24.71 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 2.621 s (3001 pts)

IM 5G Ilb STATUS
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MaximumPPSD ________________ TM3 & ANT2 & 2412

Agilent Spectrum Analyzer - Swept SA
B MALIGN OFF 05:31:58PM Aug 24, 2020 Frequenc
Center Freq 2.412000000 GHz Avg Type: Log-Pur quency

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 20 dB

Mkr1 2.406 979 GHz
-11.52 dBm|

Ref 10.00 dBm

Center 2.41200 GHz Span 26.57 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 2.819 s (3001 pts)

IM 5G Ilb STATUS

Maximum PPSD TM3 & ANT2 & 2437

Agilent Spectrum Analyzer - Swept SA
S0%  AC CORREC B M ALIGH OFF 05:38:58PM Aug 24, 2020 F

. requenc
Center Freq 2.437000000 GHz Avg Type: Log-Pur BRI

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 20 dB

Mkr1 2.442 003 GHz
Ref 10.00 dBm -12.28 dBm

2.450282500 GHz

2.656500 MHz
Auto Man

Center 2.43700 GHz Span 26.57 MHz
#Res BW 3.0 kHz #/BW 9.1 kHz Sweep 2.819 s (3001 pts)

IM SG I]k STATUS
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Maximum PPSD

Agilent Spectrum Analyzer - Swept SA

S00 _AC | CORREC

TM3 & ANT2 & 2462

M ALIGN OFF 05:43:22PM Aug 24, 2020

Center Freq 2.462000000 GHz

PNO: Fast L, T1rig:FreeRun
IFGain:Low Atten: 20 dB

Ref 10.00 dBm

Center 2.46200 GHz

#Res BW 3.0 kHz #VBW 9.1 kHz

Frequency

Avg Type: Log-Pwr

Mkr1 2.468 857 64 GHz
-11.07 dBm

Span 26.58 MHz
Sweep 2.820 s (3001 pts)

IMSG

Ilb STATUS

Maximum PPSD

Agilent Spectrum Analyzer - Swept SA

TM3 & ANT2 & 2467

[N ALIGN OFF 05:48:50PM &ug 24, 2020

Center Freq 2.467000000 GHz

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 6 dB

Avg Type: Log-Pwr Frequency

Ref -5.00 dBm

Center 2.46700 GHz

#Res BW 3.0 kHz #VBW 9.1 kHz

Mkr1 2.461 988 GHz
-22.61 dBm

Span 26.57 MHz
Sweep 2.819 s (3001 pts)

IMSG

Ilb STATUS

TRF-RF-232(03)161101

Prohibits the copying and re-issue of this report without DT&C approval.

Pages: 55/ 179



m Dt & C Report No.: DRTFCC2009-0278(1) FCC ID: ZNFF100EMW

MaximumPPSD — TM3 & ANT2 & 2472

Agilent Spectrum Analyzer - Swept SA
; M ALIGN OFF 05:57:48PM Aug 24, 2020 e
Center Freq 2.472000000 GHz Avg Type: Log-Pwr q i

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 6 dB

Mkr1 2.469 516 GHz
Ref -5.00 dBm -23.56 d

Bm

Center 2.47200 GHz Span 26.43 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 2.804 s (3001 pts)

IM 5G Ilb STATUS
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8.4 Out of band emissions at the band edge / conducted spurious emissions

@] Test requirements and limit, 815.247(d)

815.247(d) specifies that in any 100 kHz bandwidth outside of the authorized frequency band, the power shall be
attenuated according to the following conditions:

If the peak output power procedure is used to measure the fundamental emission power to demonstrate compliance to
15.247(b)(3) requirements, then the peak conducted output power measured within any 100 kHz outside the authorized
frequency band shall be attenuated by at least 20 dB relative to the maximum measured in-band peak PSD level.

If the average output power procedure is used to measure the fundamental emission power to demonstrate compliance to
15.247(b)(3) requirements, then the power in any 100 kHz outside of the authorized frequency band shall be attenuated
by at least 30 dB relative to the maximum measured in band average PSD level.

In either case, attenuation to levels below the general emission limits specified in §15.209(a) is not required.

m] Test Configuration:

Refer to the APPENDIX 1.

m Test Procedure

-  KDB558074 D01v05r02 - Section 8.5
- ANSI C63.10-2013 — Section 11.11
Reference level measurement

. Set instrument center frequency to DTS channel center frequency.

. Set the span to = 1.5 times the DTS bandwidth.

. Set the RBW = 100 kHz.

. Set the VBW = 3 x RBW.

. Detector = Peak.

. Sweep time = Auto couple.

. Trace mode = Max hold.

. Allow trace to fully stabilize.

. Use the peak marker function to determine the maximum PSD level.

O©COoO~NOOURAWNE

Emission level measurement

. Set the center frequency and span to encompass frequency range to be measured.

. Set the RBW =100 kHz. (Actual 1 MHz , See below note)

. Set the VBW = 3 x RBW. (Actual 3 MHz, See below note)

. Detector = Peak.

. Ensure that the number of measurement points = Span / RBW.

. Sweep time = Auto couple.

. Trace mode = Max hold.

. Allow the trace to stabilize. (this may take some time, depending on the extent of the span)
. Use the peak marker function to determine the maximum amplitude level.

©Co~NOOhA~AWNE

Note: The conducted spurious emission was tested with below settings.

Frequency range: 9 kHz ~ 30 MHz

RBW = 100 kHz, VBW = 300 kHz, Sweep time = Auto, Detector = Peak, Trace = Max hold, Sweep points: 40 001
Frequency range: 30 MHz ~ 10 GHz, 10 GHz ~ 25 GHz

RBW =1 MHz, VBW = 3 MHz, Sweep time = Auto, Detector = Peak, Trace = Max hold, Sweep points: 40 001

LIMIT LINE = 20 dB below of the reference level of above measurement procedure Step 2. (RBW =100 kHz, VBW = 300 kHz)

If the emission level with above setting was close to the limit (ie, less than 3 dB margin) then zoom scan is required
using RBW =100 kHz, VBW = 300 kHz, SPAN =100 MHz and BINS = 2 001 to get accurate emission level within
100 kHz BW.
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m] RESULT PLOTS
TM1 & ANT1 & 2412

Reference

Agilent Spectrum Analyzer, - Swept SA
FUE e (CORREC g M\ ALIGN OFF 04:37:31 PM Aug 24, 2020
TRA

Center Freq 2.412000000 GHz _ ETaNAE TS ST
PNO: Wide L, 1719:Free Run
IF: :Low Atten: 30 dB

Mkr1 2.412 496 54 GHz
7.74 dB

Ref 20.00 dBm m

Center 2.412000 GHz Span 12.21 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.200 ms (3001 pts)

IM SG STATUS

Frequency

Low Band-edge

Agilent Spectrum Analyzer - Swept SA
500 AC CORREC B ANALIGH OFF

Center Freq 2.400000000 GHz - Avg Type: Log-Pwr
PNO: Fast (4 Trig: Free Run
IFGain:Low Atten: 30 dB

Mkr2 2.397 466 94 GHz
Ref 20.00 dBm -43.30 dBm

Start 2.36500 GHz Stop 2.43500 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 8.000 ms (40001 pts

FUNCTION

MKR| MODE| TRC SCL

=
|
4330 dBm

=

2.397 466 94 GHz

o
=
d
&

FUNCTION wIDTH FUNCTIONWALUE | |58
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Conducted Spurious Emissions

Agilent Spectrum Analyzer - Swept SA
50 2 /\DC (CORREC g M\ ABLIGN OFF 04:38:43PM Aug 24, 2020
TRACE

Center Freq 15.004500 MHz ; Avg Type: Log-Pwr
PNO: Fast () Trig: Free Run
IFGain:Low Atten: 30 dB

Frequency

Mkr1 284.9 kHz
Ref 20.00 dBm -44.68 dBm

Stop 30.00 MHz
#/BW 300 kHz Sweep 5.333 ms (40001 pts

b3

=
[ 1] f] 284.9 kHz -44.68 dBm
]

-~

FUNCTION FUNCTION WIDTH FUNCTION VALUE

MSG STATUS ! DC Coupled

Agilent Spectrum Analyzer - Swept SA
i £\ ALIGH CFF
Center Freq 5.015000000 GHz Avg Type: Log-Pwr

PNO: Fast L, T1rig:FreeRun
IFGain:Low Atten: 30 dB

Frequency

Mkr5 9.721 84 GHz
Ref 20.00 dBm -42.18 dBm

Stop 10.000 GHz
#/BW 3.0 MHz Sweep 18.67 ms (40001 pts

MKR MODE| TRC) SCL| b3 ~

=
1 INEEEEE 2.413 33 GHz 10.71 dBm
2 [1]F] 9,375 88 GHz -41.06 dBm
[M[fF[ 948954 GHz| 41.43 dBm

[T fF] 947483 GHz| -41.46 dBm

N [1]f] 972184 GHz 4218 dBm
1 ]

FUNCTION FUNCTION wWIDTH FUNCTION VALUE
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Conducted Spurious Emissions

Agilent Spectrum Analyzer - Swept SA

- 505 AC | CORREC i ALIGNAUTO | 02:04:15PM Aug 24, 2020
Avg Type: Log-Pwr RAC Frequency

PNO: Fast (,) Trig: Free Run
IFGain:Low Atten: 20 dB

Mkr3 18.451 750 GHz
Ref 10.00 dBm -44.78 dBm

Start 10.000 GHz Stop 25.000 GHz
#VBW 3.0 MHz Sweep 40.00 ms (40001 pts

MKR MODE| TRC SCL FUNCTION

1 INEEEEE 21 593 375 GHz 41 69eBm| [ 0000 000O0]

2 mnn 20,601 625 GHz Aza8dBm| 00000 000000 |
18.451 750 GHz 4478dBm| [ 0 0000000

- ]

FUNCTION wIDTH FUNCTIONWVALUE | |5

wmﬂmmhm
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