LABORATORIES; INC.

Engineering Solutions & Electromagnetic Compatibility Services

Unlicensed National Information Infrastructure (U-NII) Transmitter Report

FCC Part 15E & Industry Canada RSS-210

Harris Corporation
221 Jefferson Ridge Parkway
Lynchburg, VA 24501
Paresh Chauhan
Phone: (434) 455-9290

MODEL: XL-200P
Multi-Band Portable Land Mobile Radio
FCC ID: OWDTR-0133-E
IC: 3636B-0133

July 1, 2015

Standards Referenced for this Report

FCC Classification

NIl - Unlicensed National Information Infrastructure

FCC Rule Part(s)

FCC Rules Part 15.407 (Subpart E): Unlicensed National Information
Infrastructure Devices (10-01-14)

IC Standard

RSS-210 Issue 8: Licence-exempt Radio Apparatus (All Frequency Bands):
Category | Equipment
RSS-Gen Issue 4: General Requirements for Compliance of Radio Apparatus

FCC Procedure

ANSI C63.10-2013: American National Standard of Procedures for Compliance
Testing of Unlicensed Wireless Devices

Digital Interface
Information

Digital Interface was found to be compliant

Report Prepared By: Daniel Baltzell

Document Number: 2015029NII

This report may not be reproduced, except in full, without the full written approval of Rhein Tech
Laboratories, Inc. and Harris Corporation. Test results relate only to the item tested.

This/these test(s) is/are accredited under Rhein Tech Laboratories, Inc. ISO/IEC 17025 accreditation
issued by the ANSI-ASQ National Accreditation Board. Refer to certificate and scope of accreditation

AT-1445.

360 Herndon Pkwy | Suite 1400 | Herndon | Virginia 20170
Phone: 703.689.0368 | Fax: 703.689.2056 | www.rheintech.com



http://www.rheintech.com/

Frequency Range

Output Power (W)

Frequency Tolerance

Emission

(MHz) Designator
5180-5250 0.015 N/A 44M2G7D
5250-5320 0.012 N/A 46M5G7D
5500-5700 0.010 N/A 51M9G7D
5745-5825 0.008 N/A 48M7G7D

I, the undersigned, hereby declare that the equipment tested and referenced in this report conforms to the
identified standard(s) as described in this test report. No modifications were made to the equipment during
testing in order to achieve compliance with these standards. Furthermore, there was no deviation from,
additions to, or exclusions from, the applicable parts of FCC Part 2, FCC Part 15, and Industry Canada

RSS-210.

IO P
Signature: -

Typed/Printed Name: Desmond A. Fraser

Date: July 1, 2015

Position: President

Page 2 of 192




Table of Contents

N 1Y o 1=t = U ) (o1 (= Lo o PSPPSR 9
S ToTo] o 1P P PP PR TPPPPPPPRPTR 9
1.2 DeSCHPLON Of EUT ..ottt ettt et et e e st e e e e sabb e e e sabe e e e e snbreeeeabreeeeans 9
R B =T = T 1Y/ USSP 9
1.4 Related SUDMILAI(S)/GIAaNt(S) ..icccieiieiiiieeie e e ie it e e e s s e e e e e s s e e e e e e s sastar e e e e e e s e ssnranneeeeeeaeannns 9
ST 1T To 1Tt o] L RSP TPPRPPPPRPN 9

2 TESEINfOIMALION ... —————— 10
2.1 DesCription Of TESE IMOUES .....vvviiiieeeiiiiiiiie e e sece e e e e e s s s e e e e e s e s et e e e e e e s s assnteaeeeeeeeseasnnreneneeaes 10
2.2 EXercising the BEUT ..o 10
2.3 TeSt RESUIL SUMMAIY......ccco i 11
2.4 Test SYStemM DELallS .....ccoceieieeicee e 11
2.5 Configuration of Tested SYSIEM ........cooiiiiiiiii 12

3 Transmit Power Measurement — FCC 15.407(a/1/2/3); RSS-210 A9.2 ......ccoviiiiiiiiiieeiiiee e 13
3.1 Power OUIPUL TESE PrOCEUUIE.........coeieieieeeeeeeee ettt 13
3.2 POWEN OULPUL TESE DALA....uuuiiiiiiieiiiiiiiie ettt e e e s e e s e e aa b r e s e e e e e e e bbb s e e e e eeeansaans 13
3.3 Limits of Maximum Transmit POWer MeasUreMENt..........cccuuuiiiiieeeiiiiiiiiee e 13

4 Peak Power Spectral Density Measurement — FCC 15.407(a) 1-5; RSS-210 A9.2.........cccccevvveveeeen. 14
4.1 Limits of Peak POWEr SPECIIal DENSILY ......uuuuuuueieieieieieieisieisierererernrernrnrernrnrerereeer———————————. 14
4.2 Peak Power Spectral Density Measurement Test ProCedUre............uuuureruieieimiminiminininneinrnininnninn. 14
4.3 Peak Power Spectral Density TSt DAta...........uuuuuuuuuuriuiuieiiieiuiiieinieieieieiernrereeee ... 14

5 Frequency Stability Measurement — FCC 15.407(0) ...coooeieieieieie ettt ettt 56
5.1 Limits of Frequency Stability ..., 56
5.2 Frequency Stability Measurement Test Procedure..........cccccvevvviiiiie 56
5.3 Frequency Stability TESt Datal...........cocvviiiiiiiiiiee e 56

6 Compliance with the Band Edge — FCC 15.407(b); RSS-210 A9.2 ..o, 58
6.1 Limits of Band Edge MEASUIEMENT...........cocviiiiiieiiie ettt 58
6.2 Band Edge TeSt PrOCEAUIE...........cooviiiieieeeeee e 58
6.3 Band Edge TeSt RESUILS ..........ocoiiiiiiiiiii 59

6.3.1 5150 — 5350 MHz Band Edges — 802.11a and 802.11N........cccovcuveieiniiieeiniiee e 59
6.3.2 5470 —5725 MHz Band Edges — 802.11a and 802.11N........cccovuveeeiiiiieeiiiie e 75
6.3.3 5725 —5850 MHz Band Edges — 802.11a and 802.11N........cccovcuveeeiniiieeiniiee e 91

7 Undesirable Emissions - 15.407(b); RSS-210 AO.3 ... 107
7.1 Undesirable EMISSIONS TSt PrOCEUAUIES ......cooieeiiiiieie e ettt e e e e e a e e e e e snnneaneeeee s 107
7.2 Undesirable EMISSIONS TEST RESUILS ......oviiiiiiiiiiiiiiii et e e e e e snnneaneeeeeas 108
7.3 Limits of Undesirable EMISSIONS ..........uuiiiiiieeie it e e e e e e e e e e e e e snnneaeeeeeeas 123

8 Bandwidth — FCC 15.407(a) and (€); RSS-210 A9.2......ccuuiiiiiiiiee e iiiie e eiree e sttee e steee e stree e s snaeeaeans 124
8.1 Bandwidth TESt PrOCEAUIE .......cuiiieiiiiiiiiiiie e e e ettt et e e e s s s ee e e e e e s s e e e e e s s ssntaaaeeaeeesesnnnsenaneeaes 124

9 Radiated Emissions — FCC 15.209; RSS-GEN .....ccooiiiiiii e 185
9.1 Limits of Radiated EmiSSioNs MEaSUrEMENLt.............cccvviiiiiiiiiiiii e 185
9.2 Radiated Emissions Measurement TeSt ProCEAUIE .........c..uveiieeeeiiiiieiieiee e e s esreeeee e e e s e seveeneeeee s 185
9.3 Radiated Emissions Harmonics/Spurious Test RESUILS.........coociiiiiiiiii i 187

10 Conducted Emissions - FCC Rules and Regulations Part 15.207; RSS-Gen 7.2.2.......ccccccevvvunneen. 190

50 @ T o T [ 13 (o] PSSRSO PRPRRPPRPPRS 190

Page 3 of 192



Figure Index

Figure 2-1: Configuration of SYsStem UNAEr TESt......cciiiiiiiiiii e e e e e e 12
Table Index
Table 2-1: Channels Tested - B02.1L1a/N .......cuiiiiiiiei ittt ettt e e st e e s sbbeeessbneeeean 10
Table 2-2: Test Result Summary — FCC Part 15, Subpart E (Section 15.407) .......ccceeevviiiiiineeeeeennnnnns 11
Table 2-3: EQUIPMENT UNAET TOSE .uiiiiieiiiiiiiiii ettt e e e e e e e st e e e e e s e s st a e e e e e e s e annranneeeaeas 11
Table 2-4: YW o] o o] ff <o [T o] 4= 1 | S PSSP 11
Table 3-1: Power Output TeSt EQUIPMENT .......ccoo i 13
Table 3-2: POWETN OULPUL TESE DALA. ....eeeiiirieee ittt ettt e ettt e et e e e e e e e neee 13
Table 4-1: Peak Power Spectral Density Measurement Test EQUIPMENt ........cceeeviiiieeiriiieeenniiieee e 14
Table 4-2: Peak Power Spectral Density Test Data - 802.11a 54 MBPS.......coociieiiiiiiieeiiiiiee e 14
Table 4-3: Power Spectral Density Test Data — 802.11n (65 MDPS).....ccccvvieiiiiiiiiiiiieeiieee e 15
Table 4-4: Power Spectral Density Test Data — 802.11n (40 MHZ BW) ....cooiiiiiiiiiiiieiee e 16
Table 5-1: Frequency Stability Measurement Test EQUIPMENT .........cooviiiiiiiiiieeeieiiiieeeee e eiiieee e 56
Table 5-2: Frequency Stability/Temperature Variation; Channel 56 — 5280 MHz (36 Mbps) .............. 56
Table 5-3: Frequency Stability/Voltage Variation; Channel 56 — 5280 MHz (36 Mbps)..............e.c..... 57
Table 6-1.: Band Edge Test EQUIPMENT ... 58
Table 7-1: Undesirable Emissions Test EQUIPMENT ... 107
Table 8-1: 26 dB Bandwidth Test EQUIPMENt.........ccoviviiiiiieee e 124
Table 8-2: 26 dB Bandwidth Test Data — 802.118 (36 MBDPS) ......uuviiiiiiiieiiiiie e 124
Table 8-3: 26 dB Bandwidth Test Data — 802.11n (39 MBPS) ...c.uvviiiiiiiiie e 125
Table 8-4: 26 dB Bandwidth Test Data — 802.11a (40 MHz BW, 36 MDPS).......cccceeimiiiieiniiiieiiieen, 125
Table 8-5: 26 dB Bandwidth Test Data — 802.11n (40 MHz BW, 39 MDPS)......cccooviiiniiiiiiiiiieiiien, 126
Table 8-6: 6 dB Bandwidth Test Data — 802.11a (36 MDPS) ....cccuuviiiiiiiiiiiiiiiie e 126
Table 8-7: 6 dB Bandwidth Test Data — 802.11n (39 MDPS) ....coouuiiiiiiiiiieiiiiie e 126
Table 9-1: Radiated Emissions TeSt EQUIPMENT .......ccoooeii i 186
Table 9-2: Radiated Emissions Harmonics/Spurious Channel 36 (TX Frequency: 5180 MHz)........ 187
Table 9-3: Radiated Emissions Harmonics/Spurious Channel 40 (TX Frequency: 5200 MH2)........ 187
Table 9-4: Radiated Emissions Harmonics/Spurious Channel 44 (TX Frequency: 5220 MH2)........ 187
Table 9-5: Radiated Emissions Harmonics/Spurious Channel 48 (TX Frequency: 5240 MH2)........ 187
Table 9-6: Radiated Emissions Harmonics/Spurious Channel 52 (TX Frequency: 5260 MH2)........ 188
Table 9-7: Radiated Emissions Harmonics/Spurious Channel 56 (TX Frequency: 5280 MHz)........ 188
Table 9-8: Radiated Emissions Harmonics/Spurious Channel 64 (TX Frequency: 5320 MHz2)........ 188
Table 9-9: Radiated Emissions Harmonics/Spurious Channel 100 (TX Frequency: 5500 MHz)...... 188
Table 9-10:  Radiated Emissions Harmonics/Spurious Channel 116 (TX Frequency: 5580 MHz)...... 188
Table 9-11:  Radiated Emissions Harmonics/Spurious Channel 140(TX Frequency: 5700 MHz2)....... 189
Table 9-12:  Radiated Emissions Harmonics/Spurious Channel 149 (TX Frequency: 5745 MHz)...... 189
Table 9-13:  Radiated Emissions Harmonics/Spurious Channel 157 (TX Frequency: 5785 MHz)...... 189
Table 9-14:  Radiated Emissions Harmonics/Spurious Channel 165 (TX Frequency: 5825 MHz)...... 189

Page 4 of 192



Plot Index

Plot 4-1:
Plot 4-2:
Plot 4-3:
Plot 4-4:
Plot 4-5:
Plot 4-6:
Plot 4-7:
Plot 4-8:
Plot 4-9:
Plot 4-10:
Plot 4-11:
Plot 4-12:
Plot 4-13:
Plot 4-14:
Plot 4-15:
Plot 4-16:
Plot 4-17:
Plot 4-18:
Plot 4-19:
Plot 4-20:
Plot 4-21:
Plot 4-22:
Plot 4-23:
Plot 4-24:
Plot 4-25:
Plot 4-26:
Plot 4-27:
Plot 4-28:
Plot 4-29:
Plot 4-30:
Plot 4-31:
Plot 4-32:
Plot 4-33:
Plot 4-34:
Plot 4-35:
Plot 4-36:
Plot 4-37:
Plot 4-38:
Plot 4-39:
Plot 6-1:
Plot 6-2:
Plot 6-3:
Plot 6-4:
Plot 6-5:
Plot 6-6:
Plot 6-7:
Plot 6-8:
Plot 6-9:
Plot 6-10:
Plot 6-11:
Plot 6-12:

Peak Power Spectral Density: Channel 36 (5180 MHz) 802.11a 54 MbPS ........cccccvvveeeeeeninns 17
Peak Power Spectral Density: Channel 40 (5200 MHz) 802.11a 54 MbPS ........ccccccveeeeeeenns 18
Peak Power Spectral Density: Channel 44 (5220 MHz) 802.11a 54 MbpS ........cccccvveeeeeennns 19
Peak Power Spectral Density: Channel 48 (5240 MHz) 802.11a 54 MbPS ........ccovviivrennineen. 20
Peak Power Spectral Density: Channel 52 (5260 MHz) 802.11a 54 MbpPS ........cccocvvveinineen. 21
Peak Power Spectral Density: Channel 56 (5280 MHz) 802.11a 54 MbPS ........cccovvvvveriineen. 22
Peak Power Spectral Density: Channel 64 (5320 MHz) 802.11a 54 MbPS ........cccovvieeennineen. 23
Peak Power Spectral Density: Channel 100 (5500 MHz) 802.11a 54 MbpS ........ccccccvevnnneen. 24
Peak Power Spectral Density: Channel 116 (5580 MHz) 802.11a 54 MbpS .........ccccocvevnineen. 25
Peak Power Spectral Density: Channel 140 (5700 MHz) 802.11a 54 MbpS ........ccooeeeveeeeennn. 26
Power Spectral Density: Channel 149 (5745 MHz) 802.11a 54 MbpS .........cooeeevvvvieieeeeeeeen, 27
Power Spectral Density: Channel 157 (5785 MHz) 802.11a 54 MbpS .........cooooevvvvieieieee e, 28
Power Spectral Density: Channel 165 (5825 MHz) 802.11a 54 MbpS .........coooeevvveieieieeeeeen, 29
Peak Power Spectral Density: Channel 36 (5180 MHz) 802.11n 65 Mbps ..........coeeeeeeeeeennn, 30
Peak Power Spectral Density: Channel 40 (5200 MHz) 802.11n 65 MbPS ........coovviiveenninnnen. 31
Peak Power Spectral Density: Channel 44 (5220 MHz) 802.11n 65 MbPS ........coovviiveeinnnnen. 32
Peak Power Spectral Density: Channel 48 (5240 MHz) 802.11n 65 MbPS ........ccovviieeeininnen. 33
Peak Power Spectral Density: Channel 52 (5260 MHz) 802.11n 65 MbPS ........ccovviiereinnnnen. 34
Peak Power Spectral Density: Channel 56 (5280 MHz) 802.11n 65 MbpPS ........cccoocveveiiineen. 35
Peak Power Spectral Density: Channel 64 (5320 MHz) 802.11n 65 MbPS ........coovviiiieininnen. 36
Peak Power Spectral Density: Channel 100 (5500 MHz) 802.11n 65 Mbps .........ccceeeeeeeennn. 37
Peak Power Spectral Density: Channel 116 (5580 MHz) 802.11n 65 Mbps ..........ccceeeeeeennn. 38
Peak Power Spectral Density: Channel 140 (5700 MHz) 802.11n 65 Mbps .........cccceeeeeeenn. 39
Power Spectral Density: Channel 149 (5745 MHZz) 802.11n 65 MbpS .........cooeoeiiviieieieeeeeen, 40
Power Spectral Density: Channel 157 (5785 MHz) 802.11n 65 Mbps ...........ccoooevieeieieeeeenn, 41
Power Spectral Density: Channel 165 (5825 MHz) 802.11n 65 MbpS .........ccoooeveeiieieieeeeenn, 42
Peak Power Spectral Density: Channel 36 (5180 MHz, lower) 802.11n 40 MHz.................... 43
Peak Power Spectral Density: Channel 40 (5200 MHz, lower) 802.11n 40 MHz................... 44
Peak Power Spectral Density: Channel 44 (5220 MHz, lower) 802.11n 40 MHz.................... 45
Peak Power Spectral Density: Channel 48 (5240 MHz, upper) 802.11n 40 MHz .................. 46
Peak Power Spectral Density: Channel 52 (5260 MHz, lower) 802.11n 40 MHz................... 47
Peak Power Spectral Density: Channel 56 (5280 MHz, lower) 802.11n 40 MHz................... 48
Peak Power Spectral Density: Channel 64 (5320 MHz, upper) 802.11n 40 MHz .................. 49
Peak Power Spectral Density: Channel 100 (5500 MHz, upper) 802.11n 40 MHz ................ 50
Peak Power Spectral Density: Channel 116 (5580 MHz, lower) 802.11n 40 MHz................. 51
Peak Power Spectral Density: Channel 140 (5700 MHz, lower) 802.11n 40 MHz................. 52
Power Spectral Density: Channel 149 (5745 MHz, lower) 802.11n 40 MHz .........ccccccoeeenn. 53
Power Spectral Density: Channel 157 (5785 MHz, lower) 802.11n 40 MHZ .........cccccevvuneee. 54
Power Spectral Density: Channel 165 (5825 MHz, upper) 802.11n 40 MHzZ .........ccccccovuueeee. 55
Lower Band Edge: Measurement Channel 36 (5180 MHz, 802.11a, Peak)...........cccccevruvnenn. 59
Lower Band Edge: Measurement Channel 36 (5180 MHz, 802.11a, Average) ............c...... 60
Lower Band Edge: Measurement Channel 36 (5180 MHz, 802.11n, Peak)...........cccceevrunnen. 61
Lower Band Edge: Measurement Channel 36 (5180 MHz, 802.11n, Average) ........ccccocuve... 62

Lower Band Edge:
Lower Band Edge:
Lower Band Edge:
Lower Band Edge:

Measurement Channel 36 (5180 MHz, 40 MHz BW, 802.11a, Peak) ....63
Measurement Channel 36 (5180 MHz, 40 MHz BW, 802.11a, Average)64
Measurement Channel 36 (5180 MHz, 40 MHz BW, 802.11n, Peak) ....65
Measurement Channel 36 (5180 MHz, 40 MHz BW, 802.11n, Average)66

Upper Band Edge: Measurement Channel 64 (5320 MHz, 802.11a, Peak).........ccccccceeeennee 67
Upper Band Edge: Measurement Channel 64 (5320 MHz, 802.11a, Average) .......cccccceeeu... 68
Upper Band Edge: Measurement Channel 64 (5320 MHz, 802.11n, Peak)........cccccccvveevnnnne 69
Upper Band Edge: Measurement Channel 64 (5320 MHz, 802.11n, Average) .......cccccceeeuee 70

Page 5 of 192



Plot 6-13:
Plot 6-14:
Plot 6-15:
Plot 6-16:
Plot 6-17:
Plot 6-18:
Plot 6-19:
Plot 6-20:
Plot 6-21.:
Plot 6-22:

Plot 6-23:
Plot 6-24:

Plot 6-25:
Plot 6-26:
Plot 6-27:
Plot 6-28:
Plot 6-29:
Plot 6-30:

Plot 6-31:
Plot 6-32:

Plot 6-33:
Plot 6-34:
Plot 6-35:
Plot 6-36:
Plot 6-37:
Plot 6-38:

Plot 6-39:
Plot 6-40:

Plot 6-41:
Plot 6-42:
Plot 6-43:
Plot 6-44:
Plot 6-45:
Plot 6-46:

Plot 6-47:
Plot 6-48:

Plot 7-1:
Plot 7-2:
Plot 7-3:
Plot 7-4:
Plot 7-5:
Plot 7-6:
Plot 7-7:
Plot 7-8:
Plot 7-9:
Plot 7-10:

Upper Band Edge:
Upper Band Edge:
Upper Band Edge:
Upper Band Edge:
Lower Band Edge:
Lower Band Edge:
Lower Band Edge:
Lower Band Edge:
Lower Band Edge:
Lower Band Edge:
Lower Band Edge:
Lower Band Edge:
Upper Band Edge:
Upper Band Edge:
Upper Band Edge:
Upper Band Edge:
Upper Band Edge:
Upper Band Edge:
Upper Band Edge:
Upper Band Edge:
Lower Band Edge:
Lower Band Edge:
Lower Band Edge:
Lower Band Edge:
Lower Band Edge:
Lower Band Edge:
Lower Band Edge:
Lower Band Edge:
Upper Band Edge:
Upper Band Edge:
Upper Band Edge:
Upper Band Edge:
Upper Band Edge:
Upper Band Edge:
Upper Band Edge:
Upper Band Edge:

Measurement Channel 64 (5320 MHz, 40 MHz BW, 802.11a, Peak) ....71
Measurement Channel 64 (5320 MHz, 40 MHz BW, 802.11a, Average)72
Measurement Channel 64 (5320 MHz, 40 MHz BW, 802.11n, Peak) ....73
Measurement Channel 64 (5320 MHz, 40 MHz BW, 802.11n, Average)74

Measurement Channel 100 (5500 MHz, 802.11a, Peak)............ccccce...e. 75
Measurement Channel 100 (5500 MHz, 802.11a, Average) .................. 76
Measurement Channel 100 (5500 MHz, 802.11n, Peak)..............ccuvuueee. 77
Measurement Channel 100 (5500 MHz, 802.11n, Average) .................. 78

Measurement Channel 100 (5500 MHz, 40 MHz BW, 802.11a, Peak) ..79
Measurement Channel 100 (5500 MHz, 40 MHz BW, 802.11a, Average).

Measurement Channel 100 (5500 MHz, 40 MHz BW, 802.11n, Peak) ..81
Measurement Channel 100 (5500 MHz, 40 MHz BW, 802.11n, Average) .

................................................................................................................... 82
Measurement Channel 140 (5700 MHz, 802.11a, Peak)............cccccen.ee. 83
Measurement Channel 140 (5700 MHz, 802.11a, Average) .................. 84
Measurement Channel 140 (5700 MHz, 802.11n, Peak)............cccceenuee. 85
Measurement Channel 140 (5700 MHz, 802.11n, Average) .........cccc..... 86

Measurement Channel 140 (5700 MHz, 40 MHz BW, 802.11a, Peak) ..87
Measurement Channel 140 (5700 MHz, 40 MHz BW, 802.11a, Average) .

................................................................................................................... 88

Measurement Channel 140 (5700 MHz, 40 MHz BW, 802.11n, Peak) ..89
Measurement Channel 140 (5700 MHz, 40 MHz BW, 802.11n, Average).

................................................................................................................... 90
Measurement Channel 149 (5745 MHz, 802.11a, Peak)............cccccenee. 91
Measurement Channel 149 (5745 MHz, 802.11a, Average) .................. 92
Measurement Channel 149 (5745 MHz, 802.11n, Peak)............cccceenee. 93
Measurement Channel 149 (5745 MHz, 802.11n, Average) .................. 94

Measurement Channel 149 (5745 MHz, 40 MHz BW, 802.11a, Peak) ..95
Measurement Channel 149 (5745 MHz, 40 MHz BW, 802.11a, Average) .

................................................................................................................... 96

Measurement Channel 149 (5745 MHz, 40 MHz BW, 802.11n, Peak) ..97
Measurement Channel 149 (5745 MHz, 40 MHz BW, 802.11n, Average).

................................................................................................................... 98
Measurement Channel 165 (5825 MHz, 802.11a, Peak)...........ccccvvvvennes 99
Measurement Channel 165 (5825 MHz, 802.11a, Average) ................ 100
Measurement Channel 165 (5825 MHz, 802.11n, Peak)............cccee... 101
Measurement Channel 165 (5825 MHz, 802.11n, Average) ................ 102

Measurement Channel 165 (5825 MHz, 40 MHz BW, 802.11a, Peak) 103
Measurement Channel 165 (5825 MHz, 40 MHz BW, 802.11a, Average) .

................................................................................................................. 104

Measurement Channel 165 (5825 MHz, 40 MHz BW, 802.11n, Peak) 105
Measurement Channel 165 (5825 MHz, 40 MHz BW, 802.11n, Average) .

............................................................................................................................................... 106
Undesirable Emissions Channel 36 (5180 MHz); 9 kHz — 150 KHz..........cccoeiiiiiiiiiiiiieenen, 108
Undesirable Emissions Channel 36 (5180 MHz); 150 kHz — 30 MHZ ........cccccceeiiiiiiiiiinnnnn. 109
Undesirable Emissions Channel 36 (5180 MHZ); .......ooiiiiiiiiiiiiieeeeie e 110
Undesirable Emissions Channel 40 (5200 MHZ) ........cooiiiiiiiiiiie e 111
Undesirable Emissions Channel 44 (5220 MHZ) ........oooiiiiiiiiie e 112
Undesirable Emissions Channel 48 (5240 MHZ) ........oooiiiiiiiiiiiie e 113
Undesirable Emissions Channel 52 (5260 MHZ) .........cooiiiiiiiiieie e 114
Undesirable Emissions Channel 56 (5280 MHZ) .........cooiiiiiiiiiiiiee e 115
Undesirable Emissions Channel 64 (5320 MHZ) ..........ooiiiiiiiiiiiee e 116
Undesirable Emissions Channel 100 (5500 MHZ) ........oooiiiiiiiiiiiiiee e 117

Page 6 of 192



Plot 7-11:
Plot 7-12:
Plot 7-13:
Plot 7-14:
Plot 7-15:

Plot 8-1:
Plot 8-2:
Plot 8-3:
Plot 8-4:
Plot 8-5:
Plot 8-6:
Plot 8-7:
Plot 8-8:
Plot 8-9:

Plot 8-10:
Plot 8-11:
Plot 8-12:
Plot 8-13:
Plot 8-14:
Plot 8-15:
Plot 8-16:
Plot 8-17:
Plot 8-18:
Plot 8-19:
Plot 8-20:
Plot 8-21:
Plot 8-22:
Plot 8-23:
Plot 8-24:
Plot 8-25:
Plot 8-26:
Plot 8-27:
Plot 8-28:
Plot 8-29:
Plot 8-30:
Plot 8-31:
Plot 8-32:
Plot 8-33:
Plot 8-34:
Plot 8-35:
Plot 8-36:
Plot 8-37:
Plot 8-38:
Plot 8-39:
Plot 8-40:
Plot 8-41:
Plot 8-42:
Plot 8-43:
Plot 8-44:
Plot 8-45:
Plot 8-46:
Plot 8-47:
Plot 8-48:
Plot 8-49:

Undesirable Emissions Channel 116 (5580 MHZ) ........coccciiiiiiieiiiee e 118

Undesirable Emissions Channel 140 (5700 MHZ) ........coociiiiiiiiee e 119
Undesirable Emissions Channel 149 (5745 MHZ) .......ccooiiiiiiiiiiiee e 120
Undesirable Emissions Channel 157(5785 MHZ) ........ccoiiiiiiiiiiiie e 121
Undesirable Emissions Channel 165 (5825 MHZ) ........coccciiiiiiiiiiiiii e 122
26 dB Bandwidth Channel 36 (TX Frequency 5180 MHZ) - 802.11a........ccccccevviveennineeennn 127
26 dB Bandwidth Channel 40 (TX Frequency 5200 MHz) - 802.11@..........cccccvvereeeeeiicnvnnnn 128
26 dB Bandwidth Channel 44(TX Frequency 5220 MHZz) - 802.11@...........cccccvvvereeeeeiiivnnnnn 129
26 dB Bandwidth Channel 48 (TX Frequency 5240 MHZz) - 802.118..........ccccccvveeeeeeeiicnvnnnn 130
26 dB Bandwidth Channel 52 (TX Frequency 5260 MHZz) - 802.11a...........cccccvvreeeeeiicnvnnnn 131
26 dB Bandwidth Channel 56 (TX Frequency 5280 MHZz) - 802.11a..........ccccccvvvreeeeeiicnvnnnn 132
26 dB Bandwidth Channel 64 (TX Frequency 5320 MHz) - 802.11a.........cccccccevvvvvevevenenennn. 133
26 dB Bandwidth Channel 100 (TX Frequency 5500 MHZz) - 802.118.........c.ccccuvveeinineeennnnn 134
26 dB Bandwidth Channel 116 (TX Frequency 5580 MHZz) - 802.118.........c.ccccvveeinineeennnnn 135
26 dB Bandwidth Channel 140 (TX Frequency 5700 MHz) - 802.118.........cccoccveeeinineeennnnn 136
26 dB Bandwidth Channel 149 (TX Frequency 5745 MHz) - 802.118.........cccoccvveeiiineeennnnn 137
26 dB Bandwidth Channel 157 (TX Frequency 5785 MHZz) - 802.118.........ccccccvveeinvneeennnnn 138
26 dB Bandwidth Channel 165 (TX Frequency 5825 MHZz) - 802.11a...........ccccccvvvvvevevenennn. 139
26 dB Bandwidth Channel 36 (TX Frequency 5180 MHz) - 802.11N.........ccccccevvvvveveveeenennn, 140
26 dB Bandwidth Channel 40 (TX Frequency 5200 MHz) - 802.11N.........ccccccvvvvvvveveeeienenenn. 141
26 dB Bandwidth Channel 44 (TX Frequency 5220 MHz) - 802.11N.........cccccccevvvvveveieienenenn. 142
26 dB Bandwidth Channel 48 (TX Frequency 5240 MHz) - 802.11N.........ccccccvvvvveveveeeienennnn. 143
26 dB Bandwidth Channel 52 (TX Frequency 5260 MHz) - 802.11N.........cccccccevvvvveveveeenennn. 144
26 dB Bandwidth Channel 56 (TX Frequency 5280 MHZ) - 802.11N.......ccccceevniiieennineeennnn 145
26 dB Bandwidth Channel 64 (TX Frequency 5320 MHZ) - 802.11N.......cccceeiniiiieennineeennnn 146
26 dB Bandwidth Channel 100 (TX Frequency 5500 MHZz) - 802.11N......ccccccoviivieeinineeennnn 147
26 dB Bandwidth Channel 116 (TX Frequency 5580 MHZz) - 802.11N......ccccccoviivieeiiineeennnnn 148
26 dB Bandwidth Channel 140 (TX Frequency 5700 MHz) - 802.11N......cccccoeviivieeinineeennnn 149
26 dB Bandwidth Channel 149 (TX Frequency 5745 MHz) - 802.11N......cccccovivveeiiineeennnn 150
26 dB Bandwidth Channel 157 (TX Frequency 5785 MHZz) - 802.11N.........ccccccevvvvvevenenennn. 151
26 dB Bandwidth Channel 165 (TX Frequency 5825 MHZz) - 802.11N.........ccccccevvvvvevevenennn. 152
26 dB Bandwidth (Frequency 5190 MHz) - 802.11a (40 MHz BW, 36 MbpS) ........cccccueennee. 153
26 dB Bandwidth (Frequency 5210 MHz) - 802.11a (40 MHz BW, 36 MbPS) .......ccccccveenen. 154
26 dB Bandwidth (Frequency 5230 MHz) - 802.11a (40 MHz BW, 36 MbPS) .......ccccccvvenee. 155
26 dB Bandwidth (Frequency 5250 MHz) - 802.11a (40 MHz BW, 36 MbPS) .......ccccccvvenen. 156
26 dB Bandwidth (Frequency 5270 MHz) - 802.11a (40 MHz BW, 36 MbpS) ..........ccccccn..e. 157
26 dB Bandwidth (Frequency 5290 MHz) - 802.11a (40 MHz BW, 36 MbpS) ..........cccccen..e. 158
26 dB Bandwidth (Frequency 5330 MHz) - 802.11a (40 MHz BW, 36 MbpS) ..........ccccccn..e. 159
26 dB Bandwidth (Frequency 5510 MHz) - 802.11a (40 MHz BW, 36 MbpPS) ..........cccccennee 160
26 dB Bandwidth (Frequency 5590 MHz) - 802.11a (40 MHz BW, 36 MbpS) ..........cccceun..e. 161
26 dB Bandwidth (Frequency 5690 MHz) - 802.11a (40 MHz BW, 36 MbpPS) ..........ccccuvueee. 162
26 dB Bandwidth (Frequency 5755 MHz) - 802.11a (40 MHz BW, 36 MbpPS) ...........cccuvueee. 163
26 dB Bandwidth (Frequency 5795 MHz) - 802.11a (40 MHz BW, 36 MbpPS) ..........ccccuvueeee. 164
26 dB Bandwidth (Frequency 5815 MHz) - 802.11a (40 MHz BW, 36 MbpPS) ...........cccuvunee. 165
26 dB Bandwidth (Frequency 5190 MHz) - 802.11n (40 MHZ BW) ....cccooiiiiiiiiiiiiieieiiii 166
26 dB Bandwidth (Frequency 5210 MHZz) - 802.11n (40 MHZ BW) ....cocooiiiiiiiiiiiiiiieniii 167
26 dB Bandwidth (Frequency 5230 MHZz) - 802.11n (40 MHZ BW) .....ccooviiiiiiiiiiieeiniieeee 168
26 dB Bandwidth (Frequency 5250 MHz) - 802.11n (40 MHZ BW) .....ccooviiiiiiiiiieeiiiiee e 169
26 dB Bandwidth (Frequency 5270 MHz) - 802.11n (40 MHZ BW) .....ccooviiiiiiiiiieeiiiieeee 170
26 dB Bandwidth (Frequency 5290 MHz) - 802.11n (40 MHZ BW) .....ccooviiiiiiiiiieciiieee e 171
26 dB Bandwidth (Frequency 5330 MHz) - 802.11n (40 MHZ BW) .....ccooviiiiiiiiiieciniieeee, 172
26 dB Bandwidth (Frequency 5510 MHZz) - 802.11n (40 MHZ BW) .....ccooiiiiiiiiiiiieeiiieeeee 173
26 dB Bandwidth (Frequency 5590 MHZz) - 802.11n (40 MHZ BW) ....cccooiiiiiiiiiiiiiiieeiiiie 174
26 dB Bandwidth (Frequency 5690 MHZz) - 802.11n (40 MHZ BW) ....cocooiiiiiiiiiiiiiieeniiii 175

Page 7 of 192



Plot 8-50: 26 dB Bandwidth (Frequency 5755 MHz) - 802.11n (40 MHZ BW) ......ccoooiiiiiiiiieiiiiiee e 176

Plot 8-51: 26 dB Bandwidth (Frequency 5795 MHz) - 802.11n (40 MHZ BW) ......ccovciiiiiiiiieiniiiee e 177
Plot 8-52: 26 dB Bandwidth (Frequency 5815 MHz) - 802.11n (40 MHZ BW) ......ccoociiiiiiiiieinniiee e 178
Plot 8-53: 6 dB Bandwidth Channel 149 (TX Frequency 5745 MHZ) - 802.11a........ccccccovvvveennineeennnn 179
Plot 8-54: 6 dB Bandwidth Channel 157 (TX Frequency 5785 MHZ) - 802.11a.........cccccevcvvveeinineeennnnn 180
Plot 8-55: 6 dB Bandwidth Channel 165 (TX Frequency 5825 MHZ) - 802.11a.........cccccevvvveeiiiieeennnn 181
Plot 8-56: 6 dB Bandwidth Channel 149 (TX Frequency 5745 MHZz) - 802.11N.........ccccccvvveeeeeeeiicnnnnnn 182
Plot 8-57: 6 dB Bandwidth Channel 157 (TX Frequency 5785 MHZz) - 802.11N.........ccccccvvvereeeeeiiinnnnnn. 183
Plot 8-58: 6 dB Bandwidth Channel 165 (TX Frequency 5825 MHZz) - 802.11N..........cccccvvvereeeeeiiiennnnn, 184

Appendix Index

Appendix A:  Test Configuration PROtOGraphS .........uueiiiiieiiieieieieiiieieieieieieieieeeiseeesrerererererererereere.. 191

Photograph Index

Photograph 1:  Radiated Emissions Testing — Front VIEW ..o 191
Photograph 2:  Radiated Emissions Testing — BaCK VIEW.........ceoioiiiiiiiiiiiiciccee e 192

Page 8 of 192



1 General Information
1.1 Scope
Applicable Standards:
= FCC Rules Part 15E: Unlicensed National Information Infrastructure Devices
* Industry Canada RSS-210: Low Power License-Exempt Communications Devices
1.2 Description of EUT

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

Equipment Under Test XL-200P Multi-Band Portable Radio
Power Supply 7.4 VDC Ll-ion Battery
Modulation Type DSSS

1,2,55,6,6.5,9,11,12, 13, 13.5, 18, 19.5, 24, 26, 27, 36,

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

Frequency Range 5180 — 5320 MHz; 5500 — 5700 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 Class Il application for Harris Corporation Model XL-200P, FCC ID: OWDTR-0133-E,
IC: 3636B-0133 (family certification).

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
52 5260
56 5280
64 5320
100 5500
116 5580
140 5700
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)
Pass/Fail

Standard Test or N/A
FCC 15.407(a/1/2/3);
IC RSS-210 A8.4(2), Maximum Conducted Output Power Pass
IC RSS-Gen 4.8
FCC 15.407(a/1/2/3) Peak Power Spectral Density Measurement Pass
FCC 15.407(qg) Frequency Stability Measurement Pass
FCC 15.407(7), 15.205; . .
IC RSS-210 AB.5 Compliance With the Band Edge Pass
FCC 15.407(6); . .
IC RSS-210 AB.5 Antenna Conducted Spurious Emissions Pass
FCC 15.407(a) and (e); .
IC RSS-210 A8.2(a) 26 dB and 6dB Bandwidth Pass
FCC 15.209 Radiated Emissions Pass
FCC 15.207 Conducted AC Emissions 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

Serial Cable R
Part Manufacturer Model FCC ID o Bar
Number Description C
ode
Portable Harris XL-200P | 1Y1D-E00067 | OWDTR-0133-E N/A 21269
Transceiver Corporation
Portable
Transceiver Harris OWXD-
with Corporation XL-200P £00239 OWDTR-0133-E N/A 21269
connector
Table 2-4: Support Equipment
. RTL
Part Manufacturer Model izl FCC ID Calple_ 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-210 A9.2
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 CENOET
Due Date
Rohde &
901581 S FSU Spectrum Analyzer 1166.1660.50 11/13/15
chwarz

3.2 Power Output Test Data

Table 3-2: Power Output Test Data
Channel Frequency (MHz) '\éﬁx?rgo?v%rr]?;;ﬁ?
36 5180 11.8
40 5200 11.2
44 5220 11.2
48 5240 111
52 5260 10.9
56 5280 10.7
64 5320 10.2
100 5500 10.1
116 5580 9.4
140 5700 9.3
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 1W (30 dBm)

Test Personnel:

A A s2nnf LS & Ee . A2

Daniel W. Baltzell 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-210 A9.2

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
AESTeIE 4 Manufacturer Model Part Type N?J?:l?ér Cglljiearggtoen
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 Powier Level Maximum Limit .
Channel (MHz) 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
52 5260 3.1 11 Pass
56 5280 3.2 11 Pass
64 5320 29 11 Pass
100 5500 2.0 11 Pass
116 5580 1.9 11 Pass
140 5700 1.8 11 Pass
Frequency RF. ey LEvE) 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)

RF Power Level in

Channel Fre(zlc\JALll_Iezr;cy 1MHz BW Manglérr?])lelt 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
52 5260 0.9 11 Pass
56 5280 1.2 11 Pass
64 5320 0.9 11 Pass
100 5500 -0.5 11 Pass
116 5580 -1.0 11 Pass
140 5700 -0.9 11 Pass
Frequenc RE Power Levelin Maximum Limit
Channel (l?/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
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Table 4-4:

Power Spectral Density Test Data — 802.11n (40 MHz BW)

RF Power Level in

Channel Fre(zlc\JALll_Iezr;cy 1 MHz BW Manglérr?])lelt 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
52 5260 1.2 11 Pass
56 5280 0.6 11 Pass
64 5320 0.7 11 Pass
100 5500 -1.1 11 Pass
116 5580 -1.8 11 Pass
140 5700 -1.7 11 Pass
Frequenc RE Power Levelin Maximum Limit
Channel (l?/IHz) y 500 kHz (dBm) Pass/Fail
(dBm)
149 5745 -2.6 30 Pass
157 5785 2.1 30 Pass
165 5825 -25 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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*VBW 5 MHz 3.68 dBm
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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:

%

Date:

Peak Power Spectral Density: Channel 48 (5240 MHz) 802.11a 54 Mbps
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Plot 4-5: Peak Power Spectral Density: Channel 52 (5260 MHz) 802.11a 54 Mbps
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Plot 4-6: Peak Power Spectral Density: Channel 56 (5280 MHz) 802.11a 54 Mbps
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Plot 4-7: Peak Power Spectral Density: Channel 64 (5320 MHz) 802.11a 54 Mbps
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Plot 4-8: Peak Power Spectral Density: Channel 100 (5500 MHz) 802.11a 54 Mbps
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Plot 4-9:

Peak Power Spectral Density: Channel 116 (5580 MHz) 802.11a 54 Mbps
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Plot 4-10:

Peak Power Spectral Density: Channel 140 (5700 MHz) 802.11a 54 Mbps

%

Date:

Ref 2 dBm

Att

30 dB

1

*RBW 1 MHz
*VBW 5 MHz
SWT 20 ms

Marker 1 [T1

5
5.698468750 GHz

]

1.75
.

[-10

GAT
TRG

--20

--30

lll. | L LY

SWP 100 off 100

3DB

[--60

[—-70

[--80

--90

Center 5.7 GHz

4.JUN.2015 09:54:48

5 MHz/

Span

50 MHz

Page 26 of 192



Plot 4-11: Power Spectral Density: Channel 149 (5745 MHz) 802.11a 54 Mbps
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Plot 4-12; Power Spectral Density: Channel 157 (5785 MHz) 802.11a 54 Mbps
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Plot 4-13: Power Spectral Density: Channel 165 (5825 MHz) 802.11a 54 Mbps
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Plot 4-14;: Peak Power Spectral Density: Channel 36 (5180 MHz) 802.11n 65 Mbps
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Plot 4-15: Peak Power Spectral Density: Channel 40 (5200 MHz) 802.11n 65 Mbps
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Plot 4-16: Peak Power Spectral Density: Channel 44 (5220 MHz) 802.11n 65 Mbps
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Plot 4-17:

Peak Power Spectral Density: Channel 48 (5240 MHz) 802.11n 65 Mbps
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Plot 4-18: Peak Power Spectral Density: Channel 52 (5260 MHz) 802.11n 65 Mbps
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Plot 4-19: Peak Power Spectral Density: Channel 56 (5280 MHz) 802.11n 65 Mbps
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Plot 4-20: Peak Power Spectral Density: Channel 64 (5320 MHz) 802.11n 65 Mbps
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Plot 4

-21: Peak Power Spectral Density: Channel 100 (5500 MHz) 802.11n 65 Mbps
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Plot 4-22: Peak Power Spectral Density: Channel 116 (5580 MHz) 802.11n 65 Mbps
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Plot 4-23: Peak Power Spectral Density: Channel 140 (5700 MHz) 802.11n 65 Mbps
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Plot 4-24: Power Spectral Density: Channel 149 (5745 MHz) 802.11n 65 Mbps
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Plot 4-25: Power Spectral Density: Channel 157 (5785 MHz) 802.11n 65 Mbps
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Plot 4-26: Power Spectral Density: Channel 165 (5825 MHz) 802.11n 65 Mbps
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Plot 4-27: Peak Power Spectral Density: Channel 36 (5180 MHz, lower) 802.11n 40 MHz
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Plot 4-28: Peak Power Spectral Density: Channel 40 (5200 MHz, lower) 802.11n 40 MHz
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Plot 4-29:
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Peak Power Spectral Density: Channel 44 (5220 MHz, lower) 802.11n 40 MHz
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Plot 4-30:
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Peak Power Spectral Density: Channel 48 (5240 MHz, upper) 802.11n 40 MHz
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Plot 4-31:

Peak Power Spectral Density: Channel 52 (5260 MHz, lower) 802.11n 40 MHz
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Plot 4-32: Peak Power Spectral Density: Channel 56 (5280 MHz, lower) 802.11n 40 MHz
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Plot 4-33:

Peak Power Spectral Density: Channel 64 (5320 MHz, upper) 802.11n 40 MHz
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Plot 4-34: Peak Power Spectral Density: Channel 100 (5500 MHz, upper) 802.11n 40 MHz
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Plot 4-35: Peak Power Spectral Density: Channel 116 (5580 MHz, lower) 802.11n 40 MHz
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Plot 4-36:

Peak Power Spectral Density: Channel 140 (5700 MHz, lower) 802.11n 40 MHz

%

]
1

Date:

*RBW 1 MHz Marker 1 [T1 ]
* VBW 5 MHz —-1.68 dBm
dBm Att 30 dB SWT 20 ms 5.683781250 GHz

GAT
TRG

——-50

——-60

100 off 100
3DB

——70

—-80

—-90

Center

4.JUN.2015 09:39:40

5.69 GHz 5 MHz/ Span 50 MHz

Page 52 of 192



Plot 4-37:

Power Spectral Density: Channel 149 (5745 MHz, lower) 802.11n 40 MHz
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Plot 4-38: Power Spectral Density: Channel 157 (5785 MHz, lower) 802.11n 40 MHz
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Plot 4-39: 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 Equipment
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 |34, 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

, /1 I 4 »
g, S L) = 4 ?
Abrvain L A

June 10, 2015

Test Engineer

Signature

Date of Test
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6 Compliance with the Band Edge — FCC 15.407(b); RSS-210 A9.2

6.1 Limits of Band Edge Measurement

Below -27 dBm of the highest emission level of operating band (in 100 kHz resolution bandwidth).

6.2 Band Edge Test Procedure

789033 D02 General UNII Test Procedures New Rules v01 11.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 GH2) 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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LVL

3DB

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 6-3:

Lower Band Edge:

Measurement Channel 36 (5180 MHz, 802.11n, Peak)
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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)
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Plot 6-8: Lower Band Edge: Measurement Channel 36 (5180 MHz, 40 MHz BW, 802.11n, Average)
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Plot 6-9: Upper Band Edge: Measurement Channel 64 (5320 MHz, 802.11a, Peak)
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Plot 6-10:

Upper Band Edge: Measurement Channel 64 (5320 MHz, 802.11a, Average)
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Plot 6-11: Upper Band Edge: Measurement Channel 64 (5320 MHz, 802.11n, Peak)
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Plot 6-12; Upper Band Edge: Measurement Channel 64 (5320 MHz, 802.11n, Average)
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Plot 6-13: Upper Band Edge: Measurement Channel 64 (5320 MHz, 40 MHz BW, 802.11a, Peak)
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Plot 6-14: Upper Band Edge: Measurement Channel 64 (5320 MHz, 40 MHz BW, 802.11a, Average)
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Plot 6-15: Upper Band Edge: Measurement Channel 64 (5320 MHz, 40 MHz BW, 802.11n, Peak)
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Plot 6-16: Upper Band Edge: Measurement Channel 64 (5320 MHz, 40 MHz BW, 802.11n, Average)
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6.3.2 5470 -5725 MHz Band Edges — 802.11a and 802.11n

Plot 6-17: Lower Band Edge: Measurement Channel 100 (5500 MHz, 802.11a, Peak)
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Plot 6-18: Lower Band Edge: Measurement Channel 100 (5500 MHz, 802.11a, Average)
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Plot 6-19:

Lower Band Edge:

Measurement Channel 100 (5500 MHz, 802.11n, Peak)
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Plot 6-20:

Lower Band Edge: Measurement Channel 100 (5500 MHz, 802.11n, Average)
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Plot 6-21: Lower Band Edge: Measurement Channel 100 (5500 MHz, 40 MHz BW, 802.11a, Peak)
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Plot 6-22: Lower Band Edge: Measurement Channel 100 (5500 MHz, 40 MHz BW, 802.11a, Average)
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Plot 6-23: Lower Band Edge: Measurement Channel 100 (5500 MHz, 40 MHz BW, 802.11n, Peak)
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Plot 6-24: Lower Band Edge: Measurement Channel 100 (5500 MHz, 40 MHz BW, 802.11n, Average)
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Plot 6-25: Upper Band Edge: Measurement Channel 140 (5700 MHz, 802.11a, Peak)
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Plot 6-26: Upper Band Edge: Measurement Channel 140 (5700 MHz, 802.11a, Average)
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Plot 6-27:

Upper Band Edge: Measurement Channel 140 (5700 MHz, 802.11n, Peak)
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Plot 6-28: Upper Band Edge: Measurement Channel 140 (5700 MHz, 802.11n, Average)
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Plot 6-29: Upper Band Edge: Measurement Channel 140 (5700 MHz, 40 MHz BW, 802.11a, Peak)
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Plot 6-30: Upper Band Edge: Measurement Channel 140 (5700 MHz, 40 MHz BW, 802.11a, Average)
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Plot 6-31: Upper Band Edge: Measurement Channel 140 (5700 MHz, 40 MHz BW, 802.11n, Peak)
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Plot 6-32; Upper Band Edge: Measurement Channel 140 (5700 MHz, 40 MHz BW, 802.11n, Average)
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6.3.3

Plot 6-33:

5725 - 5850 MHz Band Edges — 802.11a and 802.11n
Lower Band Edge: Measurement Channel 149 (5745 MHz, 802.11a, Peak)
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Plot 6-34: Lower Band Edge: Measurement Channel 149 (5745 MHz, 802.11a, Average)
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Plot 6-35:

Lower Band Edge:

Measurement Channel 149 (5745 MHz, 802.11n, Peak)
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Plot 6-36: Lower Band Edge: Measurement Channel 149 (5745 MHz, 802.11n, Average)
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Plot 6-37: Lower Band Edge: Measurement Channel 149 (5745 MHz, 40 MHz BW, 802.11a, Peak)
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Plot 6-38: Lower Band Edge: Measurement Channel 149 (5745 MHz, 40 MHz BW, 802.11a, Average)
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Plot 6-39: Lower Band Edge: Measurement Channel 149 (5745 MHz, 40 MHz BW, 802.11n, Peak)
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Plot 6-40: Lower Band Edge: Measurement Channel 149 (5745 MHz, 40 MHz BW, 802.11n, Average)
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Plot 6-41: Upper Band Edge: Measurement Channel 165 (5825 MHz, 802.11a, Peak)
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Plot 6-42; Upper Band Edge: Measurement Channel 165 (5825 MHz, 802.11a, Average)
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Plot 6-43:

Upper Band Edge: Measurement Channel 165 (5825 MHz, 802.11n, Peak)
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Plot 6-44:

Upper Band Edge: Measurement Channel 165 (5825 MHz, 802.11n, Average)
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Plot 6-45: Upper Band Edge: Measurement Channel 165 (5825 MHz, 40 MHz BW, 802.11a, Peak)
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Plot 6-46: Upper Band Edge: Measurement Channel 165 (5825 MHz, 40 MHz BW, 802.11a, Average)
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Plot 6-47: Upper Band Edge: Measurement Channel 165 (5825 MHz, 40 MHz BW, 802.11n, Peak)
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Plot 6-48: Upper Band Edge: Measurement Channel 165 (5825 MHz, 40 MHz BW, 802.11n, Average)
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7 Undesirable Emissions - 15.407(b); RSS-210 A9.3
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
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NOTE: Displayed as representative of all channels
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Plot 7-2: Undesirable Emissions Channel 36 (5180 MHz); 150 kHz — 30 MHz
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Plot 7-3:
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Plot 7-4: Undesirable Emissions Channel 40 (5200 MHz)
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Plot 7-5: Undesirable Emissions Channel 44 (5220 MHz)
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Plot 7-6: Undesirable Emissions Channel 48 (5240 MHz)
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Plot 7-7: Undesirable Emissions Channel 52 (5260 MHz)
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Plot 7-8: Undesirable Emissions Channel 56 (5280 MHz)
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Plot 7-9: Undesirable Emissions Channel 64 (5320 MHz)
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Plot 7-10:

Undesirable Emissions Channel 100 (5500 MHz)
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Plot 7-11: Undesirable Emissions Channel 116 (5580 MHz)
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Plot 7-12: Undesirable Emissions Channel 140 (5700 MHz)
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Plot 7-13: Undesirable Emissions Channel 149 (5745 MHz)
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Plot 7-14: Undesirable Emissions Channel 157(5785 MHz)
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Plot 7-15: 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:

2 wibuiiomag o
AA s S L 4!2"_‘{,4

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-210 A9.2

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 Ni?:l?ér Cgﬂgrggtc;n
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

52 5260 19.6

56 5280 19.1

64 5320 19.7

100 5500 19.7

116 5580 19.6

140 5700 19.5

149 5745 19.6

157 5785 19.6

165 5825 19.4
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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
52 5260 25.6
56 5280 25.6
64 5320 25.1
100 5500 25.1
116 5580 24.8
140 5700 24.1
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
52 (lower half) 5270 44.4
56 (lower half) 5290 43.3
64 (lower half) 5330 46.5
100 (lower half) 5510 47.1
116 (lower half) 5590 48.9
140 (upper half) 5690 48.6
149 (lower half) 5755 48.7
157 (lower) half 5795 48.4
165 (upper half) 5815 48.2
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Table 8-5: 26 dB Bandwidth Test Data — 802.11n (40 MHz BW, 39 Mbps)
Channel Center Frequency (MHz) 26 dB(EAanWMth
36 (lower half) 5190 43.9
40 (lower half) 5210 44.2
44 (lower half) 5230 44.2
48 (lower half) 5250 44.2
52 (lower half) 5270 44.4
56 (lower half) 5290 44.6
64 (lower half) 5330 46.0
100 (lower half) 5510 49.8
116 (lower half) 5590 51.0
140 (upper half) 5690 51.9
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 8-2: 26 dB Bandwidth Channel 40 (TX Frequency 5200 MHz) - 802.11a
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Plot 8-3:

26 dB Bandwidth Channel 44(TX Frequency 5220 MHz) - 802.11a
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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 52 (TX Frequency 5260 MHz) - 802.11a
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Plot 8-6: 26 dB Bandwidth Channel 56 (TX Frequency 5280 MHz) - 802.11a
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Plot 8-7:

26 dB Bandwidth Channel 64 (TX Frequency 5320 MHz) - 802.11a
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Plot 8-8
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Plot 8-9: 26 dB Bandwidth Channel 116 (TX Frequency 5580 MHz) - 802.11a
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Plot 8-10: 26 dB Bandwidth Channel 140 (TX Frequency 5700 MHz) - 802.11a
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Plot 8-11:
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Plot 8-12: 26 dB Bandwidth Channel 157 (TX Frequency 5785 MHz) - 802.11a

@ *RBW 200 kHz Marker 1 [T1 ]
*VBW 500 kHz -1.57 dBm

Ref 15 dBm Att 20 dB SWT 20 ms 5.787550000 GHz
OBW 19.60000¢000 MH=z
[~ 10 Temp [T [ TL OfwW]
-27.94 aen|EM
1 5.77515¢000 GHz
[0 Y Temp |2 [T1 OBW] GAT
m —27.88 dBm RS
A 5.79475(3000 GHz
-—-10 T 2 ]
-—-20
"
- —-30
40 3pB
- —-50
[——60
--70
[——80
Center 5.785 GHz 5 MHz/ Span 50 MHz

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

Page 138 of 192



Plot 8-13:
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Plot 8-14: 26 dB Bandwidth Channel 36 (TX Frequency 5180 MHz) - 802.11n
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Plot 8-15: 26 dB Bandwidth Channel 40 (TX Frequency 5200 MHz) - 802.11n
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Plot 8-16: 26 dB Bandwidth Channel 44 (TX Frequency 5220 MHz) - 802.11n
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Plot 8-17:

26 dB Bandwidth Channel 48 (TX Frequency 5240 MHz) - 802.11n
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Plot 8-18:

%

Date:

26 dB Bandwidth Channel 52 (TX Frequency 5260 MHz) - 802.11n
*RBW 200 kHz Marker 1 [T1
VBW 500 kHz 0.41 dBm
Ref 10 dBm Att 15 dB SWT 20 ms 5.261282051 GHz
10 OBW 45.5608971436 MH=z
1 Temp |1 [T1 OBW]
A4 -24.36 dBm
-0
kﬂkﬂnﬂ*ﬁ 5.247099359 GHz
!W“ Temp [2 [T1 OHW]
- 10 EY SV
5.27266(256 GHz
20 L
T
--30 |
50
-—60
--70
--80
-90
Center 5.26 GHz 5 MHz/ Span 50 MHz

7.APR.2015 13:19:17

GAT
TRG

3DB

Page 144 of 192



Plot 8-19:
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Plot 8-20:

26 dB Bandwidth Channel 64 (TX Frequency 5320 MHz) - 802.11n
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Plot 8-21:

26 dB Bandwidth Channel 100 (TX Frequency 5500 MHz) - 802.11n
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Plot 8-22: 26 dB Bandwidth Channel 116 (TX Frequency 5580 MHz) - 802.11n
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Plot 8-24: 26 dB Bandwidth Channel 149 (TX Frequency 5745 MHz) - 802.11n
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Plot 8-25: 26 dB Bandwidth Channel 157 (TX Frequency 5785 MHz) - 802.11n
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Plot 8-26: 26 dB Bandwidth Channel 165 (TX Frequency 5825 MHz) - 802.11n

@ *RBW 200 kHz Marker 1 [T1 ]
VBW 500 kHz . 8C

Ref 10 dBm Att 15 dB SWT 20 ms 5.826
10 oBW 46.
Temp |1 B
Lo -3¢.84 cen|EN

5.811099359 GHz

1

\ 4
MM Temp [2 [T1 OHwW] GAT
oncs) e Wy, A o e

[--10 L @

L o

i 2 al
i g,

5.837784051 GHz

N

A

--40

3DB

[--60

--70

[--80

-90

Center 5.824 GHz 5 MHz/ Span 50 MHz

Date: 7.APR.2015 14:22:54

Page 152 of 192



Plot 8-27: 26 dB Bandwidth (Frequency 5190 MHz) - 802.11a (40 MHz BW, 36 Mbps)
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Plot 8-28: 26 dB Bandwidth (Frequency 5210 MHz) - 802.11a (40 MHz BW, 36 Mbps)
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Plot 8-29:

26 dB Bandwidth (Frequency 5230 MHz) - 802.11a (40 MHz BW,

36 Mbps)
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Plot 8-30: 26 dB Bandwidth (Frequency 5250 MHz) - 802.11a (40 MHz BW, 36 Mbps)
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Plot 8-31: 26 dB Bandwidth (Frequency 5270 MHz) - 802.11a (40 MHz BW, 36 Mbps)
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Plot 8-32:

26 dB Bandwidth (Frequency 5290 MHz) - 802.11a (40 MHz BW, 36 Mbps)
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Plot 8-33: 26 dB Bandwidth (Frequency 5330 MHz) - 802.11a (40 MHz BW, 36 Mbps)
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Plot 8-34:

26 dB Bandwidth (Frequency 5510 MHz) - 802.11a (40 MHz BW, 36 Mbps)
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Plot 8-35: 26 dB Bandwidth (Frequency 5590 MHz) - 802.11a (40 MHz BW, 36 Mbps)
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Plot 8-36:

26 dB Bandwidth (Frequency 5690 MHz) - 802.11a (40 MHz BW, 36 Mbps)
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Plot 8-37: 26 dB Bandwidth (Frequency 5755 MHz) - 802.11a (40 MHz BW, 36 Mbps)
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Plot 8-38:

26 dB Bandwidth (Frequency 5795 MHz) - 802.11a (40 MHz BW, 36 Mbps)

&

Date:

*RBW 500 kHz

*VBW 2 MHz

Marker

1 [Tl
1

]
.53 dBm

Ref 10 dBm Att 15 dB SWT 20 ms 5.792916667 GHz
10 OBW 48.39743%897 MHz
1 Temp [1 [Tl OBW]
—27.23 dBm
o
Temp [2 [T1 OBW]
-_10 .
/ 5.816953%3128 GHz
20 =
T2
Lo [ ki
——-50
—-60
—-70
——-80
-90
Center 5.795 GHz 10 MHz/ Span 100 MHz
16.JUN.2015 14:02:32

3DB

Page 164 of 192



Plot 8-39: 26 dB Bandwidth (Frequency 5815 MHz) - 802.11a (40 MHz BW, 36 Mbps)
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Plot 8-40: 26 dB Bandwidth (Frequency 5190 MHz) - 802.11n (40 MHz BW)
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Plot 8-41: 26 dB Bandwidth (Frequency 5210 MHz) - 802.11n (40 MHz BW)
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Plot 8-42:

26 dB Bandwidth (Frequency 5230 MHz) - 802.11n (40 MHz BW)
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Plot 8-43:

26 dB Bandwidth (Frequency 5250 MHz) - 802.11n (40 MHz BW)
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Plot 8-44:

26 dB Bandwidth (Frequency 5270 MHz) - 802.11n (40 MHz BW)
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Plot 8-45:

26 dB Bandwidth (Frequency 5290 MHz) - 802.11n (40 MHz BW)
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Plot 8-46:

26 dB Bandwidth (Frequency 5330 MHz) - 802.11n (40 MHz BW)
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Plot 8-47:

26 dB Bandwidth (Frequency 5510 MHz) - 802.11n (40 MHz BW)
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Plot 8-48: 26 dB Bandwidth (Frequency 5590 MHz) - 802.11n (40 MHz BW)
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Plot 8-49: 26 dB Bandwidth (Frequency 5690 MHz) - 802.11n (40 MHz BW)
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Plot 8-50:

26 dB Bandwidth (Frequency 5755 MHz) - 802.11n (40 MHz BW)
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Plot 8-51:

26 dB Bandwidth (Frequency 5795 MHz) - 802.11n (40 MHz BW)

&

Date:

*RBW 500 kHz Marker 1 [T1 ]
*VBW 2 MHz 0.35 dBm
Ref 10 dBm Att 15 dB SWT 20 ms 5.796923077 GHz
10 OBW 42.948717949 MHz
Temp [1 [T1 OBW]
—2%.91 dBm
— O
5.772724359 GHz
Temp |2 [T1 OBW]
-_10 R,
5.815673077 GHz
--20 T2
: Kﬂl
I
——-50
[——60
—--70
——-80
-90
Center 5.795 GHz 10 MHz/ Span 100 MHz

16.JUN.2015 14:26:56

3DB

Page 177 of 192



Plot 8-52:
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26 dB Bandwidth (Frequency 5815 MHz) - 802.11n (40 MHz BW)
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Plot 8-53:
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6 dB Bandwidth Channel 149 (TX Frequency 5745 MHz) - 802.11a
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Plot 8-54: 6 dB Bandwidth Channel 157 (TX Frequency 5785 MHz) - 802.11a
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Plot 8-55:

6 dB Bandwidth Channel 165 (TX Frequency 5825 MHz) - 802.11a
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Plot 8-56:

6 dB Bandwidth Channel 149 (TX Frequency 5745 MHz) - 802.11n
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Plot 8-57:

6 dB Bandwidth Channel 157 (TX Frequency 5785 MHz) - 802.11n

&

Date:

*RBW 200 kHz Marker 1 [T1 ]
*VBW 2 MHz 5.23 dBm
Ref 10 dBm Att 15 dB SWT 20 ms 5.783717949 GHz
10 OBW 15.945513821 MHz
Temp [1 [T1 OFW]
EAA T2 -4.19 dBm
L &
5.7769871179 GHz
Temp [2 [T1 OBW]
- _10 2 am
ﬁh 5.792934692 GHz
L A
=-40
--50
--60
--70
--80
-90
Center 5.785 GHz 5 MHz/ Span 50 MHz

16.JUN.2015 14:48:46

3DB

Page 183 of 192



Plot 8-58: 6 dB Bandwidth Channel 165 (TX Frequency 5825 MHz) - 802.11n
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9 Radiated Emissions — FCC 15.209; RSS-Gen

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 (24.8 GHz).

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
Rhein Tech 3 meter antenna mast, Outdoor Not
900878 | | aboratories | AM3-1197-0005 polarizing Range 1 Required
Insulated KPS-1503- ,
901592 Wire Inc. 3600-KPR SMK RF Cables 20 N/A 9/3/15
001593 | [Insulated | KPS-1503-360- | gy RE Cables 36° N/A 9/3/15
Wire Inc. KPR
901242 | RheinTech 1\ et 000-0003 Wood rotating table N/A Not
Laboratories Required

Horn Antenna

900772 EMCO 3161-02 (2 - 4 GH2) 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 GHz) 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

901581 gOhde & 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 o .
Frequency (dBuV) (dBuVv) Factor Level Limit Margin
(MHz) (2 MHz RBW/ (2 MHz RBW/ (dB/m) (dBuV/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 S ;
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)
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. Avgra_ge Average | Average
Correction Emission S .
Frequency (dBuV) (dBuVv) Factor Level Limit Margin
(MHz) (1 MHz RBW/ (1 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. Avgrage Average | Average
Correction Emission S >
Frequency (dBuV) (dBuV) Factor Level Limit Margin
(MHz) (2 MHz RBW/ (1 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 52 (TX Frequency: 5260 MHz)

Analyzer Analyzer Site Average
Emission Peak Detector RMS Detector . verag Average | Average
Correction Emission S ;
Frequency (dBuVv) (dBuVv) Factor Level Limit Margin
(MHz) (1 MHz RBW/ (1 MHz RBW/ (dB/m) (dBuV/m) (dBuV/m) (dB)
3 MHz VBW) 3 MHz VBW)
10520 8.4 -4.9 35.5 30.6 68.2 -37.6
15780 -0.8 -12.9 40.0 27.1 68.2 -41.1
Table 9-7: Radiated Emissions Harmonics/Spurious Channel 56 (TX Frequency: 5280 MHz)
Analyzer Analyzer :
Emission Peak Detector RMS Detector Slte. Av_era_ge Average | Average
Correction Emission o ;
Frequency (dBuVv) (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)
10560 8.0 -4.5 35.6 31.1 68.2 -37.1
15840 -1.0 -12.7 40.0 27.3 68.2 -40.9
Table 9-8: Radiated Emissions Harmonics/Spurious Channel 64 (TX Frequency: 5320 MHz)
Analyzer Analyzer :
Emission Peak Detector RMS Detector S'te. Avgrage Average | Average
Correction Emission o >
Frequency (dBuVv) (dBuV) Factor L Limit Margin
(MHz) (1 MHz RBW/ (1 MHz RBW/ (dB/m) (dBuV/m) (dBuV/m) (dB)
3 MHz VBW) 3 MHz VBW)
10640 7.9 -4.8 35.6 30.8 68.2 -37.4
15960 -0.8 -12.5 39.9 275 68.2 -40.7
Table 9-9: Radiated Emissions Harmonics/Spurious Channel 100 (TX Frequency: 5500 MHz)
Analyzer Analyzer .
Emission Peak Detector RMS Detector S|te. Average Average | Average
Correction Emission o >
Frequency (dBuVv) (dBuVv) Factor Level Limit Margin
(MHz) (1 MHz RBW/ (1 MHz RBW/ (dB/m) (dBuV/m) (dBuV/m) (dB)
3 MHz VBW) 3 MHz VBW)
11000 12.7 -0.8 35.6 34.8 68.2 -33.4
16500 -0.8 -13.3 39.8 26.5 68.2 -41.7
Table 9-10: Radiated Emissions Harmonics/Spurious Channel 116 (TX Frequency: 5580 MHz)
Analyzer Analyzer .
Emission Peak Detector RMS Detector S|te. Avgrage Average Average
Correction Emission S ;
Frequency (dBuVv) (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)
11160 9.3 -4.3 35.6 31.3 68.2 -36.9
16740 -2.2 -14.3 39.7 25.5 68.2 -42.7
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Table 9-11: Radiated Emissions Harmonics/Spurious Channel 140(TX Frequency: 5700 MHz)
Analyzer Analyzer .

Emission | Peak Detector | RMS Detector Cor?étcetion I?%?srsi%i Average Average
Frequency (dBuV) (dBuV) Factor Level Limit Margin
(MHz) (1 MHz RBW/ | (2 MHz RBW/ (dB/m) (dBuV/m) (dBuV/m) (dB)

3 MHz VBW) 3 MHz VBW)

11400 4.9 -5.2 35.6 30.4 68.2 -37.8
17100 -1.6 -14.3 40.0 25.7 68.2 -42.5
Table 9-12: 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 . g
Frequency (dBuV) (dBuV) Factor Level Limit Margin
(MHz) (2 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 9-13: Radiated Emissions Harmonics/Spurious Channel 157 (TX Frequency: 5785 MHz)

Analyzer Analyzer .

Emission | Peak Detector | RMS Detector Corilatcetion ?;iesrs%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 9-14: Radiated Emissions Harmonics/Spurious Channel 165 (TX Frequency: 5825 MHz)

Analyzer Analyzer .

Emission | Peak Detector | RMS Detector Cor?el,-tcetion s;iesr:%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 A asanl ! L LM Gcf 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 7.2.2

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-200,

FCC ID: OWDTR-0133-E, IC: 3636B-0133, complies with the applicable requirements of Parts 2 and 15
of the FCC Rules and Regulations and Industry Canada RSS-210.
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