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1 General Information
1.1 Scope
Applicable Standards:
= FCC Rules Part 15E: Unlicensed National Information Infrastructure Devices

= Industry Canada RSS-247 Issue 2: Digital Transmission Systems (DTSs), Frequency Hopping
Systems (FHSs) and Licence-Exempt Local Area Network (LE-LAN) Devices

1.2 Description of EUT

The EUT is a slave/client device with no ad-hoc capabilities.

Equipment Under Test XL-200P C1D1 Non-Rebanded
Power Supply 7.4 VDC Ll-ion Battery
Modulation Type DSSS

1,2,55,6,6.5,9, 611,12, 13, 13.5, 18, 19.5, 24, 26, 27, 36,

Transfer Rate 39, 40.5, 48, 52, 54, 58.5, 65, 81, 108, 121.5, 135

Frequency Range 5180 — 5250 MHz; 5745 - 5825 MHz
Antenna Connector Type N/A
Antenna Type Internal chip (-1 to 1 dBi gain)

1.3 Test Facility

The open area test site and conducted measurement facility used to collect the radiated data is located at
360 Herndon Parkway, Suite 1400, Herndon, Virginia 20170. This site has been fully described in a
report and approved by the Federal Communications Commission to perform AC line conducted and
radiated emissions testing.

1.4 Related Submittal(s)/Grant(s)

This report supports a certification application for Harris Corporation Model XL-200P C1D1 Non-Rebanded,
FCC ID: OWDTR-0146-E, IC: 3636B-0146.

1.5 Modifications

No modifications were required for compliance.
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2 Test Information
2.1 Description of Test Modes

In accordance with FCC 15.31(m), and because the EUT utilizes an operating band greater than 10 MHz,
the following frequencies were tested:

Table 2-1: Channels Tested - 802.11a/n
Channel Frequency (MHz)
36 5180
40 5200
44 5220
48 5240
149 5745
157 5785
165 5825

2.2 Exercising the EUT

The EUT was tested in all three orthogonal planes in order to determine worst-case emissions. The EUT
was provided with software to continuously transmit during testing. The carrier was also checked to verify
that information was being transmitted. There were no deviations from the test standard(s) and/or
methods. The test results reported relate only to the item tested.
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2.3 Test Result Summary

Table 2-2: Test Result Summary — FCC Part 15, Subpart E (Section 15.407)
Test FCC Reference IC Reference Result
Maximum Conducted Output RSS-247 6.2
Power FCC 15.407(a/1/2/3) RSS-Gen 6.12 Pass
Peak Power Spectral Density FCC 15.407(a/1/2/3) RSS-247 6.2 Pass
Measurement
Frequency Stability FCC 15.407(g) RSS-Gen 6.11 Pass
Measurement
Compliance With the Band Edge FCC 15.407(7), 15.205 RSS-247 6.2 Pass
Antenna Conducted Spurious FCC 15.407(6) RSS-247 6.2 Pass
Emissions
26 dB and 6dB Bandwidth FCC 15.407(a) and (e) RSS-247 6.2 Pass
: . RSS-247 6.2
Radiated Emissions FCC 15.209 RSS-Gen 6.13/7.1 Pass
Conducted AC Emissions FCC 15.207 RSS-Gen 8.8 N/A

2.4  Test System Details

The test sample was received on December 16, 2014. The FCC identifiers for all applicable equipment, plus
descriptions of all cables used in the tested system, are identified in the following tables.

Table 2-3: Equipment Under Test
. RTL
Part Manufacturer Model =] FCCID Cat_)le_ Bar
Number Description
Code
XL-200P
Portable Harris €101 4v1D-E00067 | OWDTR-0146-E NA | 21269
Transceiver Corporation Non-
Rebanded
Portable XL-200P
Transceiver Harris CiDb1 OWXD-
with Corporation Non- E00239 OWDTR-0146-E N/A 21269
connector Rebanded
Table 2-4: Support Equipment
. RTL
Part Manufacturer Model szl FCCID Cai.ole. Bar
Number Description
Code
Battery Harris 14035- im
Eliminator Corporation 4300-01 N/A N/A unshielded 21553
2m USB,
Breakout Harris 12082- 1m serial
Box Corporation 7980-01 N/A N/A radio 20599
interface
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2.5 Configuration of Tested System

EUT

Figure 2-1: Configuration of System Under Test
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3 Transmit Power Measurement — FCC 15.407(a/1/2/3); RSS-247 6.2

3.1 Power Output Test Procedure

Method SA-1 789033 D02 General UNII Test Procedures vO1

Table 3-1: Power Output Test Equipment
RTL Asset # Manufacturer Model Part Type Serial Number cellorEen
Due Date
Rohde &
901581 FSU Spectrum Analyzer 1166.1660.50 11/13/15
Schwarz

3.2 Power Output Test Data

Table 3-2:

Power Output Test Data

Maximum Conducted

Channel Frequency (MHz) Output Power (dBm)
36 5180 11.8
20 5200 11.2
44 5220 11.2
28 5240 11.1
149 5745 9.1
157 5785 9.2
165 5825 9.2

3.3 Limits of Maximum Transmit Power Measurement

Frequency Band

Limit

5.15-5.25 GHz

250 mW (24 dBm)

5.25-5.35 GHz

The lesser of 250 mW (24 dBm) or 11 dBm+10logB

5.725-5.825 GHz

1 W (30 dBm)

Test Personnel:

Daniel W. Baltzell

y ~ /) e I 4 4
Lt e/, /;&;{_{{ A

S

June 2, 2015

Test Engineer

Signature

Date of Test
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4 Peak Power Spectral Density Measurement — FCC 15.407(a) 1-5; RSS-247 6.2

4.1 Limits of Peak Power Spectral Density
Frequency Band Limit
5.15-5.725 GHz (1 MHz BW) 11 dBm
5.725-5.85 GHz (500 kHz BW) 30 dBm
4.2 Peak Power Spectral Density Measurement Test Procedure

FCC 789033 D02 II.F. Maximum Power Spectral Density (PSD)

The transmitter output was connected to a spectrum analyzer; for 5150-5725 MHz the RBW was set to
1 MHz and the VBW was set to 5 MHz, and for 5725-5850 MHz the RBW was set to 500 kHz. Method
SA-1: RMS detector, 100 traces in power averaging, video trigger set to trigger on full power pulses, and
auto sweep time were used. The highest level PPSD was measured across the emission.

Table 4-1: Peak Power Spectral Density Measurement Test Equipment
ASSTeIE 4 Manufacturer Model Part Type N?Ji’rllkir CDalIJle)rggtoen
901581 Rohde & Schwarz FSU Spectrum Analyzer 1166.1660.50 11/13/15
4.3 Peak Power Spectral Density Test Data
Table 4-2: Peak Power Spectral Density Test Data - 802.11a 54 Mbps
Frequency R.F el Lave Maximum Limit .
Channel (MH2) in 1 MHz BW (dBm) Pass/Fail
(dBm)
36 5180 3.7 11 Pass
40 5200 3.8 11 Pass
44 5220 4.1 11 Pass
48 5240 3.7 11 Pass
Frequency RF. el Lave Maximum Limit .
Channel (MH2) in 500 kHz (dBm) Pass/Fail
(dBm)
149 5745 -1.2 30 Pass
157 5785 -1.4 30 Pass
165 5825 -1.6 30 Pass
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Table 4-3:

Power Spectral Density Test Data — 802.11n (65 Mbps)

Frequenc R P Level I Maximum Limit
Channel (l(\q/IHz) y 1MHz BW (dBm) Pass/Fail
(dBm)
36 5180 0.1 11 Pass
40 5200 1.5 11 Pass
44 5220 1.7 11 Pass
48 5240 1.3 11 Pass
Frequenc RF Power Level in Maximum Limit
Channel (l(\q/IHz) y 500 kHz (dBm) Pass/Fail
(dBm)
149 5745 -1.5 30 Pass
157 5785 -2.4 30 Pass
165 5825 -2.3 30 Pass
Table 4-4: Power Spectral Density Test Data — 802.11n (40 MHz BW)
Frequency RIP Pewer Leve) i Maximum Limit .
Channel (MH2) 1 MHz BW (dBm) Pass/Fail
(dBm)
36 5180 1.5 11 Pass
40 5200 1.2 11 Pass
44 5220 1.4 11 Pass
48 5240 1.0 11 Pass
Frequenc R e Level Maximum Limit
Channel (I(\q/le) y 500 kHz (dBm) Pass/Fail
(dBm)
149 5745 -2.6 30 Pass
157 5785 2.1 30 Pass
165 5825 -2.5 30 Pass
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Plot 4-1: Peak Power Spectral Density: Channel 36 (5180 MHz) 802.11a 54 Mbps
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Date: 4.JUN.2015 11:05:59
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Plot 4-2: Peak Power Spectral Density: Channel 40 (5200 MHz) 802.11a 54 Mbps
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Plot 4-3: Peak Power Spectral Density: Channel 44 (5220 MHz) 802.11a 54 Mbps
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Plot 4-4: Peak Power Spectral Density: Channel 48 (5240 MHz) 802.11a 54 Mbps
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Plot 4-5: Power Spectral Density: Channel 149 (5745 MHz) 802.11a 54 Mbps
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Plot 4-6: Power Spectral Density: Channel 157 (5785 MHz) 802.11a 54 Mbps
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Plot 4-7: Power Spectral Density: Channel 165 (5825 MHz) 802.11a 54 Mbps
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Plot 4-8: Peak Power Spectral Density: Channel 36 (5180 MHz) 802.11n 65 Mbps
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Plot 4-9: Peak Power Spectral Density: Channel 40 (5200 MHz) 802.11n 65 Mbps
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Plot 4-10: Peak Power Spectral Density: Channel 44 (5220 MHz) 802.11n 65 Mbps
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Plot 4-11: Peak Power Spectral Density: Channel 48 (5240 MHz) 802.11n 65 Mbps
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Plot 4-12: Power Spectral Density: Channel 149 (5745 MHz) 802.11n 65 Mbps
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Plot 4-13: Power Spectral Density: Channel 157 (5785 MHz) 802.11n 65 Mbps
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Plot 4-14: Power Spectral Density: Channel 165 (5825 MHz) 802.11n 65 Mbps
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Plot 4-15: Peak Power Spectral Density: Channel 36 (5180 MHz, lower) 802.11n 40 MHz
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Plot 4-16: Peak Power Spectral Density: Channel 40 (5200 MHz, lower) 802.11n 40 MHz
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Plot 4-17: Peak Power Spectral Density: Channel 44 (5220 MHz, lower) 802.11n 40 MHz
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Plot 4-18: Peak Power Spectral Density: Channel 48 (5240 MHz, upper) 802.11n 40 MHz
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Plot 4-19: Power Spectral Density: Channel 149 (5745 MHz, lower) 802.11n 40 MHz
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Plot 4-20: Power Spectral Density: Channel 157 (5785 MHz, lower) 802.11n 40 MHz
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Plot 4-21: Power Spectral Density: Channel 165 (5825 MHz, upper) 802.11n 40 MHz
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5 Frequency Stability Measurement — FCC 15.407(g)
5.1 Limits of Frequency Stability

The frequency tolerance shall be maintained within +/-0.02% of the operating frequency over a
temperature variation of -30°C to 50°C at normal supply voltage, and for a variation in the primary supply
voltage from 85%-115% of the rated supply voltage at a temperature of 20°C.

5280 MHz x 0.02% = 1.056 MHz = 200 ppm
5.2 Frequency Stability Measurement Test Procedure

The EUT was placed inside the temperature chamber and supplied by nominal 7.4 VDC. The EUT was
connected to an analyzer which was located outside of the chamber. The temperature was set to the
lowest level and the EUT was allowed to stabilize with power off for a period of 1 hour. The EUT was
then powered up and the frequency was measured. This was continued in 10 degree steps until the
highest temperature level of 50°C was measured. The chamber was allowed to stabilize between
measurements for approximately 30 minutes. At 20°C, the EUT supply voltage was adjusted to 85% and
115% of nominal voltage and the frequency was recorded.

Table 5-1: Frequency Stability Measurement Test EqQuipment
RTL Serial Calibration
Asset # Manufacturer Model Part Type Number Due Date
901581 | Rohde & Schwarz FSU Spectrum Analyzer 1166.1660.50 11/13/15
901350 Meterman 33XR Multimeter 040402802 4/14/17
. KPS-1503- ”
901594 | Insulated Wire Inc. 360-KPR SMK RF Cables 36 NA 9/3/15
900946 _Tenney TH65 Temperature Chamber [, 35, 3/28/16
Engineering, Inc. with Humidity
1724 Hewlett Packard 6024A DC Power Supply 1912A00331 N/A
5.3 Frequency Stability Test Data
Table 5-2: Frequency Stability/Temperature Variation; Channel 56 — 5280 MHz (36 Mbps)
Temperature (°C) Measured Frequency (MHz) ppm
-30 5280.001747 0.33
-20 5280.001939 0.37
-10 5280.002083 0.39
0 5280.001507 0.29
10 5280.000914 0.17
20 5280.000000 0.00
30 5280.001939 0.37
40 5280.000521 0.10
50 5280.000521 0.10
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Table 5-3: Frequency Stability/Voltage Variation; Channel 56 — 5280 MHz (36 Mbps)

Voltage (VDC) Measured Frequency (MHz) ppm
6.29 5279.999760 -0.05

7.4 5280.000000 0.00

8.51 5279.999616 -0.07

Highest deviation noted: 0.39 ppm
Pass limit of 200 ppm.

Test Personnel:

Daniel W. Baltzell

il Lotot?

June 10, 2015

Test Engineer

Signature

Date of Test
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6 Compliance with the Band Edge — FCC 15.407(b); RSS-247 6.2

6.1 Limits of Band Edge Measurement

For transmitters operating in the 5.15 - 5.25 GHz band: All emissions outside of the 5.15-5.35 GHz band
shall not exceed an e.i.r.p. of —27 dBm/MHz.

For transmitters operating in the 5.725-5.85 GHz band:

The limits of FCC 15.407 have changed from the 10-01-15 version originally tested, from “All emissions
within the frequency range from the band edge to 10 MHz above or below the band edge shall not exceed
an e.i.r.p. of -17 dBm/MHz; for frequencies 10 MHz or greater above or below the band edge, emissions
shall not exceed an e.i.r.p. of -27 dBm/MHz..”

To the 2016 version, section (a)(4) which states the difference “For transmitters operating in the 5.725—
5.85 GHz band:”, in section (i): “All emissions shall be limited to a level of -27 dBm/MHz at 75 MHz or
more above or below the band edge increasing linearly to 10 dBm/MHz at 25 MHz above or below the
band edge, and from 25 MHz above or below the band edge increasing linearly to a level of 15.6
dBm/MHz at 5 MHz above or below the band edge, and from 5 MHz above or below the band edge
increasing linearly to a level of 27 dBm/MHz at the band edge.”

This 2016 version of the limit is less stringent than the -27 dBm/MHz or -17 dBm/MHz which is shown in
the following plots, and which may be considered worst case.

6.2 Band Edge Test Procedure

789033 D02 General UNII Test Procedures New Rules vO1 I1.G.3.d)(ii)

Integration Method

Table 6-1: Band Edge Test Equipment

RTL Serial Calibration
Asset # Manufacturer Model Part Type Number Due Date
901581 Rohde & Schwarz FSU Spectrum Analyzer 1166.1660.50 11/13/15

Horn Antenna
900321 EMCO 3161-03 (4.0 - 8.2 GHz) 9508-1020 4/9/18
. KPS-1503- ,

901592 Insulated Wire Inc. 3600-KPR SMK RF Cables 20 NA 9/3/15
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6.3 Band Edge Test Results

6.3.1 5150 -5350 MHz Band Edges — 802.11a and 802.11n

Plot 6-1: Lower Band Edge: Measurement Channel 36 (5180 MHz, 802.11a, Peak)
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Plot 6-2: Lower Band Edge: Measurement Channel 36 (5180 MHz, 802.11a, Average)
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Plot 6-4: Lower Band Edge: Measurement Channel 36 (5180 MHz, 802.11n, Average)
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Plot 6-5:

Lower Band Edge: Measurement Channel 36 (5180 MHz, 40 MHz BW, 802.11a, Peak)
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Plot 6-6: Lower Band Edge: Measurement Channel 36 (5180 MHz, 40 MHz BW, 802.11a, Average)
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Plot 6-7: Lower Band Edge: Measurement Channel 36 (5180 MHz, 40 MHz BW, 802.11n, Peak)

®

ot

“ RBA 100 KHz
“VBA 300 KHz
Ref 21.6 dBn At OB SAT 25 s

20 Offget 46.2 B

) mnmT o,
v L=~

r.'m b | A

LM

[T @ PRPTOTTR TSN WAV ST WY YTV WO T VU WY W

Date:

Cater 5.15 Gz 10 M=/ Soan 100 MHz

Bandwidth 1 VHz Powner -31.53 dBm

7.JUN.2015 15:26:40

Page 43 of 113



Plot 6-8: Lower Band Edge: Measurement Channel 36 (5180 MHz, 40 MHz BW, 802.11n, Average)
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6.3.2 5725 -5850 MHz Band Edges — 802.11a and 802.11n

Plot 6-9: Lower Band Edge: Measurement Channel 149 (5745 MHz, 802.11a, Peak)
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Plot 6-10: Lower Band Edge: Measurement Channel 149 (5745 MHz, 802.11a, Average)
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Plot 6-11: Lower Band Edge: Measurement Channel 149 (5745 MHz, 802.11n, Peak)
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Plot 6-12: Lower Band Edge: Measurement Channel 149 (5745 MHz, 802.11n, Average)
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Plot 6-13: Lower Band Edge: Measurement Channel 149 (5745 MHz, 40 MHz BW, 802.11a, Peak)
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Plot 6-14: Lower Band Edge: Measurement Channel 149 (5745 MHz, 40 MHz BW, 802.11a, Average)
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Plot 6-15: Lower Band Edge: Measurement Channel 149 (5745 MHz, 40 MHz BW, 802.11n, Peak)
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Plot 6-16: Lower Band Edge: Measurement Channel 149 (5745 MHz, 40 MHz BW, 802.11n, Average)
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Plot 6-17: Upper Band Edge: Measurement Channel 165 (5825 MHz, 802.11a, Peak)
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Plot 6-18: Upper Band Edge: Measurement Channel 165 (5825 MHz, 802.11a, Average)
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B
-850
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Tx Chanrel
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Date: 5.JUN.2015 16:22:50
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Plot 6-19: Upper Band Edge: Measurement Channel 165 (5825 MHz, 802.11n, Peak)
“RBA 100 KHz
® “VBA 5 Mz
Ref 30 cBn At 35 B ST 20 ms
Offget 2 B
|20 VT PSS
L 1o [ A
B L b A LAy
m ¢ v =
M = 1 /ﬁj \"\A LM
[0 A "Wy
2 =
L UV PUN WSVRWAEVIIY! 197 PPN ROF I S YCRI S AN
-850
_—dJ :E
Canter 5.85 GHz 10 M=/ Soen 100 MHz
Tx Chanrel
Bandwidth 1 MHz Pover -31.09 dBm

Date: 11.JUN.2015 15:12:07

Note: Conducted antenna port measurement
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Plot 6-20: Upper Band Edge: Measurement Channel 165 (5825 MHz, 802.11n, Average)

“ RBA 100 KHz
“VMVBA 5 Mz

Ref 30 dBn Attt 15 dB SAT 20 ns

[~ 20 VIR PASY

o - rywmwwwr““*w%w
(g

Cater 5.85 Gz 10 M=/ Soan 100 MHz

Bandwidth 1 VHz Powner -30.43 dBm

Date: 11.JUN.2015 15:02:13

Note: Conducted antenna port measurement
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Plot 6-21: Upper Band Edge: Measurement Channel 165 (5825 MHz, 40 MHz BW, 802.11a, Peak)

“ RBA 100 KHz
“VBA 300 KHz

Ref 44.6 dBn At OB “ SNT 20 ns

PAS]

LM

Cater 5.85 Gz 10 M=/ Soan 100 MHz

Bandwidth 1 VHz Powner -9.54 dBn

Date: 6.JUN.2015 18:32:09
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Plot 6-22: Upper Band Edge: Measurement Channel 165 (5825 MHz, 40 MHz BW, 802.11a, Average)

“ RBA 100 KHz
“\VBA 300 KHz
Ref 44.6 dBn At OB “ SNT 20 ms
‘4C_Dl'l'5bt A g B
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[ N
[~ 20
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Date: 6.JUN.2015 18:38:42
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Plot 6-23: Upper Band Edge: Measurement Channel 165 (5825 MHz, 40 MHz BW, 802.11n, Peak)

“ RBA 100 KHz
“VBA 300 KHz

Ref 44.6 dBn At OB “ SNT 20 ns
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1 B4 WMUWMMJ o
[~ C
\ | LM
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Bandwidth 1 VHz Powner -9.26 dBn

Date: 6.JUN.2015 18:30:49
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Plot 6-24: Upper Band Edge: Measurement Channel 165 (5825 MHz, 40 MHz BW, 802.11n, Average)

“ RBA 100 KHz
“VBA 300 KHz

Ref 44.6 dBn At OB “ SNT 20 ns

LIMIT PAS]

A Mg !M e
7

BTV
A SHP ,uu; of \

Bandwidth 1 VHz Powner -22.35 dBn

Date: 6.JUN.2015 18:22:11

Test Personnel:

st Bkt
Daniel W. Baltzell June 6-11, 2015

Test Engineer Signature Dates of Test
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7 Undesirable Emissions - 15.407(b); RSS-247 6.2
7.1 Undesirable Emissions Test Procedures
Antenna spurious emissions were measured from the EUT antenna port using a 50-ohm spectrum analyzer.

NOTE: Offsetis 2 dB antenna gain added for EIRP comparison to limit since manufacturer’'s maximum
gain is 1 dB, with duty cycle addition.

Table 7-1: Undesirable Emissions Test Equipment
RTL Serial Calibration
Asset # Manufacturer Model Part Type Number Due Date
901581 Rohde & FSU Spectrum Analyzer 1166.1660.50 11/13/15
Schwarz
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7.2 Undesirable Emissions Test Results

Plot 7-1: Undesirable Emissions Channel 36 (5180 MHz); 9 kHz — 150 kHz
% RBN 200 Hz
VBV 2 kHz
Ref -20 dBm “Att 30 dB “SNT 200 s
20 OFfset 2.4 dB
D1 27 ¢dBm
L A
s -
VAX- - _40 "
|~ 5O
I~ —-aC
[~ —70
aEB
- 80
Baicn)
I, W"A a 1
LT T ﬂ
- C AU gL [
Start 9 Kz 14.1 KHz/ Stop 150 kHz
Date: 10.JUN.2015 15:42:46

NOTE: Displayed as representative of all channels
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Plot 7-2: Undesirable Emissions Channel 36 (5180 MHz); 150 kHz — 30 MHz
<§%> “RBN 9 kHz
VBV 100 kHz
Ref —20 dBm “Att 30 B “SNT 200 s
20 Offfet 2.4 B
D1 -27 ¢Bm
- 30
VAXH e
I~ 50
- —a0
- —70
- OO
- -100
- 110
—120
Start 150 kHz 2.985 MHz/ Stop 30 Mz

Date: 10.JUN.2015 15:48:56

M

NOTE: Displayed as representative of all channels
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Plot 7-3: Undesirable Emissions Channel 36 (5180 MHz);

® “RBN 1 MHz Marker 1 [T1 ]
VBN 3 MHz 16.06 dBr
Ref 18.1 dBm “Att 10 dB “SNT 100 s 5.177341168 GHz
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- 10
[~ 20
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L
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- —/C
-0
Start 9 KHz 3.9900001 GHz/ Stop 40 GHz
Date: 10.JUN.2015 17:00:34
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Plot 7-4: Undesirable Emissions Channel 40 (5200 MHz)

® “RBN 1 MHz Marker 1 [T1 ]
VBN 3 MHz 16.27 dar
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Date: 10.JUN.2015 16:56:01
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Plot 7-5: Undesirable Emissions Channel 44 (5220 MHz)
® “RBN 1 MHz Marker 1 [T1 ]
VBV 3 Mz 16.24 dBr
Ref 18.1 “Att 10 dB “SNT 100 s 5.220007825 GHz
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M
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Plot 7-6: Undesirable Emissions Channel 48 (5240 MHz)

® “RBN 1 MHz Marker 1 [T1 ]
VBN 3 MHz 16.26 dBr
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Date: 10.JUN.2015 17:04:52
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Plot 7-7: Undesirable Emissions Channel 149 (5745 MHz)

® “RBN 1 MHz Marker 1 [T1 ]
VBN 3 MHz 15.03 dar
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Plot 7-8: Undesirable Emissions Channel 157(5785 MHz)

® “RBN 1 MHz Marker 1 [T1 ]
VBN 3 MHz 14.53 cBr
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Plot 7-9:

Undesirable Emissions Channel 165 (5825 MHz)
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7.3 Limits of Undesirable Emissions

(b) Undesirable emission limits: Except as shown in paragraph (b)(7) of this section, the maximum
emissions outside of the frequency bands of operation shall be attenuated in accordance with the
following limits:

(1) For transmitters operating in the 5.15-5.25 GHz band: all emissions outside of the 5.15-5.35 GHz
band shall not exceed an EIRP of —27 dBm/MHz.

(2) For transmitters operating in the 5.25-5.35 GHz band: all emissions outside of the 5.15-5.35 GHz
band shall not exceed an EIRP of —27 dBm/MHz.

(3) For transmitters operating in the 5.47-5.725 GHz band: all emissions outside of the 5.47-5.725 GHz
band shall not exceed an EIRP of -27 dBm/MHz.

(4) For transmitters operating in the 5.725-5.85 GHz band: All emissions within the frequency range
from the band edge to 10 MHz above or below the band edge shall not exceed an EIRP of -17 dBm/MHz;
for frequencies 10 MHz or greater above or below the band edge, emissions shall not exceed an EIRP of
-27 dBm/MHz.

Test Personnel:

_ /W7 Lotert?
Daniel W. Baltzell June 10, 2015
Test Engineer Signature Date of Test
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8 Bandwidth — FCC 15.407(a) and (e); RSS-247 6.2

8.1

Bandwidth Test Procedure

The bandwidths were measured using a 50-ohm spectrum analyzer with the resolution bandwidth set at
1% of the emission bandwidth. The device was modulated and the spectrum analyzer placed in max hold,
peak detector, to capture the trace. The minimum 26 dB and 6 dB bandwidths are presented below.

Table 8-1: 26 dB Bandwidth Test Equipment
RTL Asset # Manufacturer Model Part Type N?Ji’rllkir CDalIJlearggtoen
901581 Rohde & Schwarz FSU Spectrum Analyzer 1166.1660.50 11/13/15
Table 8-2: 26 dB Bandwidth Test Data — 802.11a (36 Mbps)
Channel Frequency (MHz) 26 dB Bandwidth (MHz)
36 5180 19.5
40 5200 19.4
44 5220 19.5
48 5240 19.3
149 5745 19.6
157 5785 19.6
165 5825 19.4
Table 8-3: 26 dB Bandwidth Test Data — 802.11n (39 Mbps)
Channel Frequency (MHz) 26 dB Bandwidth (MHz)
36 5180 22.7
40 5200 22.7
44 5220 22.6
48 5240 22.6
149 5745 235
157 5785 25.8
165 5825 26.7
Table 8-4: 26 dB Bandwidth Test Data — 802.11a (40 MHz BW, 36 Mbps)
Channel Center Frequency (MHz) 26 dB Bandwidth (MHz)
36 (lower half) 5190 43.6
40 (lower half) 5210 43.9
44 (lower half) 5230 43.4
48 (lower half) 5250 43.8
149 (lower half) 5755 48.7
157 (lower) half 5795 48.4
165 (upper half) 5815 48.2

Page 72 of 113




Table 8-5: 26 dB Bandwidth Test Data — 802.11n (40 MHz BW, 39 Mbps)
Channel Center Frequency (MHz) 26 dB(EA?_'nZ(;WIdth
36 (lower half) 5190 43.9
40 (lower half) 5210 44.2
44 (lower half) 5230 44.2
48 (lower half) 5250 44.2
149 (lower half) 5755 43.3
157 (lower) half 5795 42.9
165 (upper half) 5815 44.2

Table 8-6: 6 dB Bandwidth Test Data — 802.11a (36 Mbps)
Frequency 6 dB Bandwidth Minimum Limit .
Channel (MH2) (MH2) (MH2) Pass/Fail
149 5745 16.0 0.5 Pass
157 5785 16.1 0.5 Pass
165 5825 15.9 0.5 Pass
Table 8-7: 6 dB Bandwidth Test Data — 802.11n (39 Mbps
Frequency 6 dB Bandwidth Minimum Limit .
Channel (MH2) (MH2) (MH2) Pass/Fail
149 5745 15.8 0.5 Pass
157 5785 16.0 0.5 Pass
165 5825 16.0 0.5 Pass
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Plot 8-1: 26 dB Bandwidth Channel 36 (TX Frequency 5180 MHz) - 802.11a

®
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Plot 8-2: 26 dB Bandwidth Channel 40 (TX Frequency 5200 MHz) - 802.11a

@ “RBN 200 kHz Marker 1 [T1 ]
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Plot 8-3: 26 dB Bandwidth Channel 44(TX Frequency 5220 MHz) - 802.11a

@ *RBNV 200 kHz Marker 1 [T1 ]
“ VBNV 500 kHz 2.50 dBr
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Plot 8-4: 26 dB Bandwidth Channel 48 (TX Frequency 5240 MHz) - 802.11a
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Plot 8-5: 26 dB Bandwidth Channel 149 (TX Frequency 5745 MHz) - 802.11a

®

*RBNV 200 kHz
“VBN 500 kHz

Marker 1 [T1 7]

-1.67 dBr

1

Ref 15 dBm Attt 20 B SANT 20 ms 5.743750000 GHz
OBW 19.60000p000 MHz
10 Temp [T [T OBW]

—28.34 dar|IN
5_73515(000 GHz

!

Temp

2 [T1 OpV] GAT
—27.58 dar] T
5_75475(0000 GHz

i

hn

Center 5.745 GHz

Date: 2.JUN.2015 16:30:03

5 WHz/

Span 50 VHz

Page 78 of 113



Plot 8-6: 26 dB Bandwidth Channel 157 (TX Frequency 5785 MHz) - 802.11a

@ “RBN 200 kHz Marker 1 [T1 ]
“ VBN 500 kHz -1.57 dBr
Ref 15 dBn ALt 20 dB SNT 20 ms 5787550000 GHz
OBW 19_60000(000 M-z
10 Temp [T [TL OBW]
—27.94 dbr [N
1 5.77515(000 GHz
Temp |2 LT1 OBV] GAT
—27.88 dar| T
5.79475(0000 Gz
T2
B
- —7C
- -8C
Certer 5.785 GHz 5 MHz/ Span 50 MHz

Date: 2.JUN.2015 16:37:06

Page 79 of 113



Plot 8-7: 26 dB Bandwidth Channel 165 (TX Frequency 5825 MHz) - 802.11a
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Plot 8-8: 26 dB Bandwidth Channel 36 (TX Frequency 5180 MHz) - 802.11n
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Plot 8-9: 26 dB Bandwidth Channel 40 (TX Frequency 5200 MHz) - 802.11n
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Plot 8-10: 26 dB Bandwidth Channel 44 (TX Frequency 5220 MHz) - 802.11n
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Plot 8-11:

26 dB Bandwidth Channel 48 (TX Frequency 5240 MHz) - 802.11n
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Plot 8-12: 26 dB Bandwidth Channel 149 (TX Frequency 5745 MHz) - 802.11n
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Plot 8-13: 26 dB Bandwidth Channel 157 (TX Frequency 5785 MHz) - 802.11n
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Plot 8-14: 26 dB Bandwidth Channel 165 (TX Frequency 5825 MHz) - 802.11n
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Plot 8-15: 26 dB Bandwidth (Frequency 5190 MHz) - 802.11a (40 MHz BW, 36 Mbps)
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Plot 8-16: 26 dB Bandwidth (Frequency 5210 MHz) - 802.11a (40 MHz BW, 36 Mbps)
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Plot 8-17: 26 dB Bandwidth (Frequency 5230 MHz) - 802.11a (40 MHz BW, 36 Mbps)
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Plot 8-18: 26 dB Bandwidth (Frequency 5755 MHz) - 802.11a (40 MHz BW, 36 Mbps)
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Plot 8-19: 26 dB Bandwidth (Frequency 5795 MHz) - 802.11a (40 MHz BW, 36 Mbps)
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Plot 8-20: 26 dB Bandwidth (Frequency 5815 MHz) - 802.11a (40 MHz BW, 36 Mbps)
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Plot 8-21: 26 dB Bandwidth (Frequency 5190 MHz) - 802.11n (40 MHz BW)
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Plot 8-22:
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Plot 8-23: 26 dB Bandwidth (Frequency 5230 MHz) - 802.11n (40 MHz BW)
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Plot 8-24:
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26 dB Bandwidth (Frequency 5250 MHz) - 802.11n (40 MHz BW)
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Plot 8-25: 26 dB Bandwidth (Frequency 5755 MHz) - 802.11n (40 MHz BW)

@ “RBN 500 kHz Marker 1 [T1 ]
VBN 2 Mz 1.90 dBr
Ref 10 dBm At 15 B SANT 20 ms 5.749391026 GHz
10 OBV 43.26923p769 Mz
1 Temp |1 [T1 OBN]
. L, L —24 70 cer|IIN
v W*VV M 5.7327241359 GHz
1 &4 Tenrp |2 [T1 OBW]
VAXH - 10 —24—44—elBr
\ 5_77599B590 GHz
- o0 T T2
a0 | X"\. |
\ WY
B
I~ 80
I~ —a&C
- —70
- 80
-0
Canter 5.755 GHz 10 vHz/ Span 100 VHz

Date: 16.JUN.2015 14:25:43
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Plot 8-26: 26 dB Bandwidth (Frequency 5795 MHz) - 802.11n (40 MHz BW)
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Plot 8-27: 26 dB Bandwidth (Frequency 5815 MHz) - 802.11n (40 MHz BW)
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Plot 8-28: 6 dB Bandwidth Channel 149 (TX Frequency 5745 MHz) - 802.11a
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Plot 8-29: 6 dB Bandwidth Channel 157 (TX Frequency 5785 MHz) - 802.11a
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Plot 8-30: 6 dB Bandwidth Channel 165 (TX Frequency 5825 MHz) - 802.11a
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Plot 8-31: 6 dB Bandwidth Channel 149 (TX Frequency 5745 MHz) - 802.11n
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Plot 8-32: 6 dB Bandwidth Channel 157 (TX Frequency 5785 MHz) - 802.11n
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Plot 8-33: 6 dB Bandwidth Channel 165 (TX Frequency 5825 MHz) - 802.11n
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Test Personnel:

] . /.; o) . 7
Daniel W. Baltzell il . o7 June 4-17, 2015
Test Engineer Signature Dates of Test
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9 Radiated Emissions — FCC 15.209; RSS-247 6.2, RSS-Gen 6.13/7.1

9.1 Limits of Radiated Emissions Measurement

Frequency (MHz) Field Strength (uV/m) Measurement Distance (m)
0.009-0.490 2400/f (kHz) 300
0.490-1.705 2400/f (kHz) 30

1.705-30.0 30 30
30-88 100 3
88-216 150 3

216-960 200 3
Above 960 500 3

As shown in 15.35(b), for frequencies above 1000 MHz, the field strength limits are based on average
detector, however, the peak field strength of any emission shall not exceed the maximum permitted
average limits, specified above by more than 20 dB under any circumstances of modulation.

9.2 Radiated Emissions Measurement Test Procedure

Before final measurements of radiated emissions were made on the three/ten-meter, open-field test site,
the EUT was scanned indoors at one and three meter distances. This was done in order to determine its
emissions spectrum signature. The physical arrangement of the test system and associated cabling was
varied in order to determine the effect on the EUT's emissions in amplitude, direction and frequency. This
process was repeated during final radiated emissions measurements on the open-field range, at each
frequency, in order to ensure that maximum emission amplitudes were attained.

Final radiated emissions measurements were made on the three/ten-meter, open-field test site. The EUT
was placed on a nonconductive turntable 0.8 meters above the ground plane. The spectrum was
examined from 9 kHz to the 10" harmonic of the highest fundamental transmitter frequency.

At each frequency, the EUT was rotated 360°, and the antenna was raised and lowered from 1 to 4
meters in order to determine the emission’s maximum level. Measurements were taken using both
horizontal and vertical antenna polarizations. For frequencies between 30 and 1000 MHz, the spectrum
analyzer’'s 6 dB bandwidth was set to 120 kHz, and the analyzer was operated in the CISPR quasi-peak
detection mode. For emissions above 1000 MHz, emissions are measured using the average detector
function with a minimum resolution bandwidth of 1 MHz. No video filter less than 10 times the resolution
bandwidth was used. The highest emission amplitudes relative to the appropriate limit were measured
and recorded in this report.
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Table 9-1:

Radiated Emissions Test Equipment

RTL Serial Calibration
Asset # Manufacturer Model Part Type Number Due Date
900878 Rhein Teph AM3-1197-0005 3 meter antgqna mast, Outdoor No.t

Laboratories polarizing Range 1 Required
Insulated KPS-1503- ,
901592 Wire Inc. 3600-KPR SMK RF Cables 20 N/A 9/3/15
901593 | Insulated [ KPS-1503-360- | g\ RE Cables 367 N/A 9/3/15
Wire Inc. KPR
901242 | RheinTech I\ et 000-0003 |  Wood rotating table N/A Not
Laboratories Required
Horn Antenna
900772 EMCO 3161-02 (2 - 4 GHY) 9804-1044 4/9/18
Horn Antennas
900321 EMCO 3161-03 (4—8.2 GHz) 9508-1020 4/9/18
Horn Antennas
900323 EMCO 3160-7 (8,2 — 12.4 GH2) 9605-1054 4/9/18
Horn Antenna
900356 EMCO 3160-08 (12.4 - 18 GHz) 9607-1044 4/9/18
Horn Antenna
901218 EMCO 3160-09 (18 - 26.5 GH2) 960281-003 4/14/18
Horn Antenna
901303 EMCO 3160-10 (26.5 - 40.0 GHz) WR-28 960452-007 6/19/15
Bilog Antenna
900791 Chase CBL6111B (30 MHz — 2000 MHZ) N/A 6/11/17
Rohde &
901581 S FSU Spectrum Analyzer 1166.1660.50 11/13/15
chwarz
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9.3 Radiated Emissions Harmonics/Spurious Test Results

Table 9-2: Radiated Emissions Harmonics/Spurious Channel 36 (TX Frequency: 5180 MHz)
Analyzer Analyzer :
Emission Peak Detector RMS Detector S|te. Average Average | Average
Correction Emission . >
Frequency (dBuV) (dBuV) Factor Level Limit Margin
(MHz) (2 MHz RBW/ (2 MHz RBW/ (dB/m) (dBuVv/m) (dBuV/m) (dB)
3 MHz VBW) 3 MHz VBW)
10360 6.6 -6.3 35.4 29.1 68.2 -39.1
15540 -1.2 -13.2 39.9 26.8 68.2 -41.4
Table 9-3: Radiated Emissions Harmonics/Spurious Channel 40 (TX Frequency: 5200 MHz)
Analyzer Analyzer .
Emission Peak Detector RMS Detector S|te. Average Average | Average
Correction Emission . .
Frequency (dBuV) (dBuV) Factor Level Limit Margin
(MHz) (2 MHz RBW/ (2 MHz RBW/ (dB/m) (dBuVv/m) (dBuV/m) (dB)
3 MHz VBW) 3 MHz VBW)
10400 5.8 -6.2 35.4 29.2 68.2 -39.0
15600 -0.4 -13.1 39.9 26.9 68.2 -41.3
Table 9-4: Radiated Emissions Harmonics/Spurious Channel 44 (TX Frequency: 5220 MHz)
Analyzer Analyzer :
Emission Peak Detector RMS Detector S|te. Average Average | Average
Correction Emission - >
Frequency (dBuV) (dBuV) Factor Level Limit Margin
(MHz) (2 MHz RBW/ (2 MHz RBW/ (dB/m) (dBuV/m) (dBuV/m) (dB)
3 MHz VBW) 3 MHz VBW)
10440 6.2 -6.2 35.4 29.2 68.2 -39.0
15660 -1.2 -13.3 39.9 26.7 68.2 -41.5
Table 9-5: Radiated Emissions Harmonics/Spurious Channel 48 (TX Frequency: 5240 MHz)
Analyzer Analyzer :
Emission Peak Detector RMS Detector S|te_ Average Average | Average
Correction Emission o ;
Frequency (dBuV) (dBuV) Factor Level Limit Margin
(MHz) (2 MHz RBW/ (2 MHz RBW/ (dB/m) (dBuV/m) (dBuV/m) (dB)
3 MHz VBW) 3 MHz VBW)
10480 6.7 -5.8 35.5 29.7 68.2 -38.5
15720 -0.9 -13.1 39.9 26.9 68.2 -41.3
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Table 9-6: Radiated Emissions Harmonics/Spurious Channel 149 (TX Frequency: 5745 MHz)
Analyzer Analyzer .
Emission | Peak Detector | RMS Detector S|te. Avgra_ge Average Average
Correction Emission - 9
Frequency (dBuV) (dBuV) Factor Level Limit Margin
(MHz) (1 MHz RBW/ | (1 MHz RBW/ (dB/m) (dBuV/m) (dBuV/m) (dB)
3 MHz VBW) 3 MHz VBW)

11490 4.7 -6.0 35.7 29.7 68.2 -38.5
17235 -2.1 -14.5 40.0 25.6 68.2 -42.6
Table 9-7: Radiated Emissions Harmonics/Spurious Channel 157 (TX Frequency: 5785 MHz)

Analyzer Analyzer .
Emission | Peak Detector | RMS Detector Coriletcetion é‘r\n/g:i%i Average Average
Frequency (dBuV) (dBuV) Factor Level Limit Margin
(MHz) (2 MHz RBW/ | (2 MHz RBW/ (dB/m) (dBuV/m) (dBuV/m) (dB)
3 MHz VBW) 3 MHz VBW)

11570 5.5 -5.4 35.7 30.3 68.2 -37.9
17355 -1.9 -14.2 40.1 25.9 68.2 -42.3
Table 9-8: Radiated Emissions Harmonics/Spurious Channel 165 (TX Frequency: 5825 MHz)

Analyzer Analyzer .

Emission | Peak Detector | RMS Detector Cor?tletcetion é%liesr:i%en Average Average
Frequency (dBuV) (dBuV) Factor Level Limit Margin
(MHz) (2 MHz RBW/ | (2 MHz RBW/ (dB/m) (dBuV/m) (dBuV/m) (dB)

3 MHz VBW) 3 MHz VBW)
11650 3.7 -5.8 35.8 30.0 68.2 -38.2
17475 -2.6 -14.1 40.1 26.0 68.2 -42.2

Test Personnel:

Daniel W. Baltzell

) ~ /) 2 -4 e
AL s O, Al}!;{:_‘ A

S

June 11, 2015

Test Engineer

Signature

Date of Test
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10 Conducted Emissions - FCC Rules and Regulations Part 15.207; RSS-Gen 8.8

The EUT is battery operated so AC conducted emissions were not tested.

11 Conclusion
The data in this measurement report shows that the EUT as tested, Harris Corporation Model XL-200P

C1D1 Non-Rebanded, FCC ID: OWDTR-0146-E, IC: 3636B-0146, complies with the applicable
requirements of Parts 2 and 15 of the FCC Rules and Regulations and Industry Canada RSS-247.
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