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1 Report Summary

1.1 Report Modification Record

Product Service

Alterations and additions to this report will be issued to the holders of each copy in the form of a

complete document.

Issue Description of Change

Date of Issue

1 First Issue

24 March 2017

1.2 Introduction

Applicant
Manufacturer
Model Number(s)

Serial Number(s)

Hardware Version(s)
Software Version(s)

Number of Samples Tested
Test Specification/Issue/Date

Order Number
Date

Date of Receipt of EUT
Start of Test

Finish of Test

Name of Engineer(s)

Related Document(s)

COMMERCIAL-IN-CONFIDENCE

Table 1

DAQRI LLC
DAQRI International Ltd
DAQRI Smart Helmet

1) 106
2) 1829C-DC8-6UPNIXJWJIW

DAQRI Thor DE
V16

2

FCC 47 CFR Part 15E: (2015)

107133
25-November-2016

28-November-2016
13-December-2016
07-March-2017

Dan Ralley and Jack Tuckwell

ANSI C63.10 (2013)
KDB 662911 DO1 v02 r01
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1.3 Brief Summary of Results

A brief summary of the tests carried out in accordance with FCC 47 CFR Part 15E.

Section Specification Clause Test Description Result Comments/Base Standard

Configuration Mode: 802.11a

2.1 15.407 (a) Maximum Conducted Output Power Pass ANSI| C63.10
KDB 662911 D01 v02 r01

2.2 15.407 (a) Maximum Conducted Power Spectral Density Pass ANSI C63.10
KDB 662911 D01 v02 r01
2.3 15.407 (a)(e) Emission Bandwidth Pass ANSI C63.10
2.4 15.407 (b) Authorised Band Edges Pass ANSI C63.10
2.5 15.205 Restricted Band Edges Pass ANSI C63.10
2.6 15.407 (b) and 15.205 | Spurious Radiated Emissions Pass ANSI C63.10

Configuration Mode: 802.11n (20 MHz Bandwidth)

2.1 15.407 (a) Maximum Conducted Output Power Pass ANSI| C63.10
KDB 662911 D01 v02 r01

2.2 15.407 (a) Maximum Conducted Power Spectral Density Pass ANSI C63.10
KDB 662911 D01 v02 r01
23 15.407 (a) (e) Emission Bandwidth Pass ANSI C63.10
2.4 15.407 (b) Authorised Band Edges Pass ANSI C63.10
2.5 15.205 Restricted Band Edges Pass ANSI C63.10
2.6 15.407 (b) and 15.205 | Spurious Radiated Emissions Pass ANSI C63.10
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Configuration Mode: 802.11n (40 MHz Bandwidth)
2.1 15.407 (a) Maximum Conducted Output Power Pass ANSI| C63.10

KDB 662911 D01 v02 r01
2.2 15.407 (a) Maximum Conducted Power Spectral Density Pass ANSI C63.10

KDB 662911 D01 v02 r01
2.3 15.407 (a) (e) Emission Bandwidth Pass ANSI C63.10
24 15.407 (b) Authorised Band Edges Pass ANSI C63.10
2.5 15.205 Restricted Band Edges Pass ANSI C63.10
Configuration Mode: 802.11ac (20 MHz Bandwidth)
2.1 15.407 (a) Maximum Conducted Output Power Pass ANSI| C63.10

KDB 662911 D01 v02 r01
2.2 15.407 (a) Maximum Conducted Power Spectral Density Pass ANSI C63.10

KDB 662911 D01 v02 r01
23 15.407 (a) (e) Emission Bandwidth Pass ANSI C63.10
2.4 15.407 (b) Authorised Band Edges Pass ANSI C63.10
2.5 15.205 Restricted Band Edges Pass ANSI C63.10
2.6 15.407 (b) and 15.205 | Spurious Radiated Emissions Pass ANSI C63.10
Configuration Mode: 802.11ac (40 MHz Bandwidth)
2.1 15.407 (a) Maximum Conducted Output Power Pass ANSI C63.10

KDB 662911 D01 v02 r01
2.2 15.407 (a) Maximum Conducted Power Spectral Density Pass ANSI C63.10

KDB 662911 D01 v02 r01
2.3 15.407 (a) (e) Emission Bandwidth Pass ANSI C63.10
2.4 15.407 (b) Authorised Band Edges Pass ANSI C63.10
2.5 15.205 Restricted Band Edges Pass ANSI C63.10

COMMERCIAL-IN-CONFIDENCE
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Configuration Mode: 802.11ac (80 MHz Bandwidth)

2.1 15.407 (a) Maximum Conducted Output Power Pass ANSI| C63.10
KDB 662911 D01 v02 r01

2.2 15.407 (a) Maximum Conducted Power Spectral Density Pass ANSI C63.10
KDB 662911 D01 v02 r01
2.3 15.407 (a) (e) Emission Bandwidth Pass ANSI C63.10
24 15.407 (b) Authorised Band Edges Pass ANSI C63.10
2.5 15.205 Restricted Band Edges Pass ANSI C63.10
Table 2
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1.4 Application Form
EQUIPMENT DESCRIPTION
Model Name/Number DAQRI Smart Helmet
Part Number THR5002101
Hardware Version DAQRI Thor DE
Software Version V16
FCC ID (if applicable) 2AEWMDQR001001
Industry Canada ID (if applicable) N/A
Technical Description (Please provide a brief | DAQRI Smart Helmet is a wearable human-machine interface that connects
description of the intended use of the equipment) workers in a variety of industries and environments to real time information
and augmented work instructions.

INFORMATION REQUIRED

NOTE: Add more lines if the equipment has more channel Bandwidths.

b) The DFS related operating mode(s) of the equipment:

O Master

[0 Slave with radar detection

XI Slave without radar detection

NOTE: If the equipment has more than 1 operating mode, tick all that apply.
¢) The equipment can operate in ad-hoc mode:

[OJ no ad-hoc operation

[ ad-hoc operation in the frequency range 5150MHz to 5250MHz without DFS
XI  ad-hoc operation with DFS

NOTE: If more than 1 is applicable, tick all that apply

Modes:

X 802.11(a) O 802.11(ac)

X 802.11(n)

a) The occupied channel bandwidth(s):

[0 Channel Bandwidth 1: MHz [0 cChannel Bandwidth 2: MHz
[0 Channel Bandwidth 3: MHz

d) Operating Frequency Range(s):

X | Range 1: 5150MHz to 5250MHz
X | Range 2: 5250MHz to 5350MHz
X | Range 3: 5470MHz to 5725MHz
X | Range 4: 5725MHz to 5825MHz

NOTE: If the equipment has more than 1 Operating Frequency Range, tick all that apply.

e) TPC feature available:

O Yes X No

COMMERCIAL-IN-CONFIDENCE
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INFORMATION REQUIRED

f) If the equipment has a TPC range, the lowest and highest power level (or lowest and highest EIRP level in case of integrated
antenna equipment), intended antenna assemblies and corresponding operating frequency range for the TPC range (or for each of
the TPC ranges if more than one is implemented).

TPC range:
Applicable Frequency Range:

O | 5250MHz to 5350MHz

[ | 5470 MHz to 5725 MHz

[ | A TPC mechanism is not required for systems with an e.i.r.p of less than 500 mW

DFS Threshold level: dBm

[ | at the antenna connector | d | in front of the antenna

NOTE: For equipment with a maximum EIRP below 200 mW, the DFS threshold level shall be -62 dBm or less, for equipment with
an EIRP of 200 mW or above, the DFS threshold level shall be -64 dBm or less.

These levels assume a 0 dBi antenna gain. To define the applicable threshold level at the (temporary)
antenna connector, the gain of the antenna (in dBi) shall be added to the threshold level. If more than one
antenna is intended for this TPC range or power setting, the antenna gain of the antenna with the lowest gain shall be used.

Power Setting 1:
Applicable Frequency Range: 5150 MHz to 5250 MHz

Conducted Average Power | | Average EIRP |

Power Setting 2:
Applicable Frequency Range: 5250 MHz to 5350 MHz

Conducted Average Power | | Average EIRP |

Power Setting 3:
Applicable Frequency Range: 5470 MHz to 5725MHz

Conducted Average Power | | Average EIRP |

Power Setting 4:
Applicable Frequency Range: 5725 MHz to 5825MHz

Conducted Average Power | | Average EIRP |

Table 3: Intended Antenna Assemblies

Antenna Assembly name Antenna Gain (dBi)

Taoglas FXP840 x 2 2.4GHz 2dBi/ 5.8 GHz 2.5 dBi
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INFORMATION REQUIRED

h) The extreme operating temperature range that apply to the equipment:

Please state conditions of normal operation as specified in the users manual:

Supply Voltage:

AC mains. State AC voltage

DC. State DC voltage

X X O

State DC current

5

case of DC, indicate the type of power source:

Internal Power Supply

External Power Supply or AC/DC adapter

Battery Nickel Cadmium

Alkaline

Nickel-Metal Hydride

Lithium-lon

Lead acid (Vehicle regulated)

O0xIOO0|0O0O

Other (please specify):

ADDITIONAL INFORMATION PROVIDED BY THE SUBMITTER

a) Modulation:

Continuous duty O Yes O No
Can the transmitter operate un-modulated? O Yes X No
b) Duty Cycle
Is transmitter intended for :
Continuous duty O Yes O No
Intermittent duty only O Yes O No
If intermittent duty state DUTY CYCLE
Transmitter ON Seconds Transmitter OFF Seconds
[ Continuous operation possible for testing purposes
Details:

| hereby declare that that the information supplied is correct and complete.

Name: Dave Williams Position held: Certification Test Manager

Date: 1st March 2017

COMMERCIAL-IN-CONFIDENCE

Page 8 of 305



Document Number: 75937080-03 | Issue: 01
COMMERCIAL-IN-CONFIDENCE

Product Service

15 Product Information
15.1 Technical Description

DAQRI Smart Helmet is a wearable human-machine interface that connects workers in a variety of
industries and environments to real time information and augmented work instructions.

1.6 Deviations from the Standard
No deviations from the applicable test standard were made during testing.

1.7 EUT Modification Record

The table below details modifications made to the EUT during the test programme.
The modifications incorporated during each test are recorded on the appropriate test pages.

Modification State | Description of Modification still fitted to EUT Modification Fitted By Ei?tt: dMOd'f'Cat'O”
Serial Number: 106

0 | As supplied by the customer | Not Applicable | Not Applicable
Serial Number: 1829C-DC8-6UPN9XJWJW

0 | As supplied by the customer | Not Applicable | Not Applicable

Table 3
1.8 Test Location

TUV SUD Product Service conducted the following tests at our Fareham Test Laboratory.

Test Name Name of Engineer(s) Accreditation

Configuration Mode: 802.11a

Maximum Conducted Output Power Dan Ralley UKAS
Maximum Conducted Power Spectral Density Dan Ralley UKAS
Emission Bandwidth Dan Ralley UKAS
Authorised Band Edges Jack Tuckwell UKAS
Restricted Band Edges Jack Tuckwell UKAS
Spurious Radiated Emissions Jack Tuckwell UKAS

Configuration Mode: 802.11n (20 MHz Bandwidth)

Maximum Conducted Output Power Dan Ralley UKAS
Maximum Conducted Power Spectral Density Dan Ralley UKAS
Emission Bandwidth Dan Ralley UKAS
Authorised Band Edges Jack Tuckwell UKAS
Restricted Band Edges Jack Tuckwell UKAS
Spurious Radiated Emissions Jack Tuckwell UKAS

COMMERCIAL-IN-CONFIDENCE Page 9 of 305



Document Number: 75937080-03 | Issue: 01
COMMERCIAL-IN-CONFIDENCE

Product Service

Test Name

Name of Engineer(s)

Accreditation

Configuration Mode: 802.11n (40 MHz Bandwidth)

Maximum Conducted Output Power Dan Ralley UKAS
Maximum Conducted Power Spectral Density Dan Ralley UKAS
Emission Bandwidth Dan Ralley UKAS
Authorised Band Edges Jack Tuckwell UKAS
Restricted Band Edges Jack Tuckwell UKAS
Configuration Mode: 802.11ac (20 MHz Bandwidth)

Maximum Conducted Output Power Dan Ralley UKAS
Maximum Conducted Power Spectral Density Dan Ralley UKAS
Emission Bandwidth Dan Ralley UKAS
Authorised Band Edges Jack Tuckwell UKAS
Restricted Band Edges Jack Tuckwell UKAS
Spurious Radiated Emissions Jack Tuckwell UKAS
Configuration Mode: 802.11ac (40 MHz Bandwidth)

Maximum Conducted Output Power Dan Ralley UKAS
Maximum Conducted Power Spectral Density Dan Ralley UKAS
Emission Bandwidth Dan Ralley UKAS
Authorised Band Edges Jack Tuckwell UKAS
Restricted Band Edges Jack Tuckwell UKAS
Configuration Mode: 802.11ac (80 MHz Bandwidth)

Maximum Conducted Output Power Dan Ralley UKAS
Maximum Conducted Power Spectral Density Dan Ralley UKAS
Emission Bandwidth Dan Ralley UKAS
Authorised Band Edges Jack Tuckwell UKAS
Restricted Band Edges Jack Tuckwell UKAS

Office Address:

Octagon House
Concorde Way
Segensworth North
Fareham
Hampshire

PO15 5RL

United Kingdom

COMMERCIAL-IN-CONFIDENCE
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Product Service

Test Detaills

Maximum Conducted Output Power

Specification Reference

FCC 47 CFR Part 15E, Clause 15.407 (a)

Equipment Under Test and Modification State

DAQRI Smart Helmet, S/N: 106 - Modification State 0

Date of Test

13-December-2016 to 19-December-2016

Test Method

The test was performed in accordance with ANSI C63.10, Clause 12.3.2.2.

For configuration supporting MiMo, the total power was calculated in accordance with KDB 662911
DO01; part E; subpart 2b.

Environmental Conditions

Ambient Temperature  20.7 - 22.9 °C
Relative Humidity 32.6-50.2 %

Test Results
802.11a

Testing was performed on the data rate which resulted in the highest conducted output power. The
data rate used during testing was 6 Mbps.

The antenna gain was declared by the manufacturer as 5 dBi.

The duty cycle of the EUT was measured as 99%

Port Maximum Conducted Output Power (dBm)

5180 MHz 5220 MHz 5240 MHz
1 15.36 15.20 14.98
2 14.62 14.56 14.73

Table 5 - U-NII-1

Port Maximum Conducted Output Power (dBm)

5260 MHz 5280 MHz 5320 MHz
1 15.54 15.52 15.36
2 14.94 15.04 14.87

Table 6 - U-NII-2a
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Port Maximum Conducted Output Power (dBm)
5500 MHz 5600 MHz 5700 MHz
1 16.55 16.57 15.86
2 16.11 15.60 15.57
Table 7 - U-NII-2c
Port Maximum Conducted Output Power (dBm)
5745MHz 5785 MHz 5825 MHz
1 14.76 14.76 14.70
2 13.89 13.83 13.78
Table 8 - U-NII-3
FCC 47 CFR Part 15E, Limit Clause 15.407(a)
Condition of Frequency Range (MHz)
Operation
5150-5250 5250-5350 5470-5725 5725-5850
Max Conducted TX 30 dBm (1W) for 24 dBm (250 mW) or 11 dBm + 10 Log B, 30 dBm (1 W)

dBi antenna

200 W (53 dBm) for
fixed P-t-P application
with 23 dBi antenna
Additional rule for
outdoor operation:
Max_EIRP < 125 mW
(21 dBm) at any
elevation angle > 30°
from horizon.

Power master device whichever is lower (B = 26 dB emission BW)
24 dBm (250 mW) for
client device
Max EIRP 4W (36 dBm) with 6 1 W (30 dBm) with 6 dBi antenna 4 W (36 dBm) with 6

dBi antenna.

No EIRP limit for
fixed P-t-P
application (i.e. no
antenna gain limit)

COMMERCIAL-IN-CONFIDENCE
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Testing was performed on the modulation coding scheme which resulted in the highest conducted

output power. The modulation coding scheme used during testing was MCS8.

The antenna gain was declared by the manufacturer as 5.0 dBi.

The duty cycle of the EUT was measured as 98%

Port Maximum Conducted Output Power (dBm)

5180 MHz 5220 MHz 5240 MHz
1 13.52 13.28 13.36
2 12.91 12.54 12.92
Total Power 16.24 15.94 16.16

Table 9 - U-NII-1

Port Maximum Conducted Output Power (dBm)

5260 MHz 5280 MHz 5320 MHz
1 12.74 12.55 12.62
2 12.13 11.88 12.03
Total Power 15.46 15.24 15.35

Table 10 - U-NII-2a

Port Maximum Conducted Output Power (dBm)

5500 MHz 5600 MHz 5700 MHz
1 13.93 13.77 14.09
2 13.31 12.71 13.41
Total Power 16.64 16.28 16.77

Table 11 - U-NII-2c

Port Maximum Conducted Output Power (dBm)

5745MHz MHz 5825 MHz
1 11.86 11.91 11.85
2 10.99 10.84 10.93
Total Power 14.46 14.42 14.42

COMMERCIAL-IN-CONFIDENCE
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FCC 47 CER Part 15E, Limit Clause 15.407(a)

Condition of Frequency Range (MHz)
Operation
5150-5250 5250-5350 5470-5725 5725-5850
Max Conducted TX 30 dBm (1W) for 24 dBm (250 mW) or 11 dBm + 10 Log B, 30dBm (1 W)
Power master device whichever is lower (B = 26 dB emission BW)
24 dBm (250 mW) for
client device
Max EIRP 4W (36 dBm) with 6 1 W (30 dBm) with 6 dBi antenna 4 W (36 dBm) with 6
dBi antenna dBi antenna.
200 W (53 dBm) for No EIRP limit for
fixed P-t-P application fixed P-t-P
with 23 dBi antenna application (i.e. no
Additional rule for antenna gain limit)
outdoor operation:
Max_EIRP < 125 mW
(21 dBm) at any
elevation angle > 30°
from horizon.
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Testing was performed on the modulation coding scheme which resulted in the highest conducted
output power. The modulation coding scheme used during testing was MCS14.

The antenna gain was declared by the manufacturer as 5.0 dBi.

The duty cycle of the EUT was measured as 98%

Port Maximum Conducted Output Power (dBm)
5190 MHz 5230 MHz
1 12.98 12.82
2 12.16 11.84
Total Power 15.60 15.37
Table 13 - U-NII-1
Port Maximum Conducted Output Power (dBm)
5270 MHz 5310 MHz
1 13.85 11.94
2 13.12 10.97
Total Power 16.51 14.49
Table 14 - U-NII-2a
Port Maximum Conducted Output Power (dBm)
5510 MHz 5590 MHz 5700 MHz
1 13.22 14.02 13.99
2 12.51 12.91 13.34
Total Power 15.89 16.51 16.69
Table 15 - U-NII-2c
Port Maximum Conducted Output Power (dBm)
5755 MHz 5795 MHz
1 11.74 11.28
2 10.68 10.43
Total Power 14.25 13.89

COMMERCIAL-IN-CONFIDENCE
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FCC 47 CER Part 15E, Limit Clause 15.407(a)

Condition of Frequency Range (MHz)
Operation
5150-5250 5250-5350 5470-5725 5725-5850
Max Conducted TX 30 dBm (1W) for 24 dBm (250 mW) or 11 dBm + 10 Log B, 30dBm (1 W)
Power master device whichever is lower (B = 26 dB emission BW)
24 dBm (250 mW) for
client device
Max EIRP 4W (36 dBm) with 6 1 W (30 dBm) with 6 dBi antenna 4 W (36 dBm) with 6
dBi antenna dBi antenna.
200 W (53 dBm) for No EIRP limit for
fixed P-t-P application fixed P-t-P
with 23 dBi antenna application (i.e. no
Additional rule for antenna gain limit)
outdoor operation:
Max_EIRP < 125 mW
(21 dBm) at any
elevation angle > 30°
from horizon.
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Testing was performed on the modulation coding scheme which resulted in the highest conducted

output power. The modulation coding scheme used during testing was MCSO0.

The antenna gain was declared by the manufacturer as 5.0 dBi.

The duty cycle of the EUT was measured as 98%

Port Maximum Conducted Output Power (dBm)
5180 MHz 5220 MHz 5240 MHz
1 13.49 13.63 13.25
2 12.81 12.68 12.78
Total Power 16.17 16.19 16.03
Table 17 - U-NII-1
Port Maximum Conducted Output Power (dBm)
5260 MHz 5280 MHz 5320 MHz
1 12.80 12.82 12.56
2 12.01 12.02 11.92
Total Power 15.43 15.45 15.26
Table 18 - U-NII-2a
Port Maximum Conducted Output Power (dBm)
5500 MHz 5600 MHz 5700 MHz
1 13.84 13.95 13.91
2 13.28 12.74 13.22
Total Power 16.58 16.40 16.59
Table 19 - U-NII-2c
Port Maximum Conducted Output Power (dBm)
5745 MHz 5785 MHz 5825 MHz
1 11.87 12.13 11.73
2 11.01 11.02 10.95
Total Power 14.47 14.62 14.37

COMMERCIAL-IN-CONFIDENCE
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FCC 47 CER Part 15E, Limit Clause 15.407(a)

Condition of Frequency Range (MHz)
Operation
5150-5250 5250-5350 5470-5725 5725-5850
Max Conducted TX 30 dBm (1W) for 24 dBm (250 mW) or 11 dBm + 10 Log B, 30dBm (1 W)
Power master device whichever is lower (B = 26 dB emission BW)
24 dBm (250 mW) for
client device
Max EIRP 4W (36 dBm) with 6 1 W (30 dBm) with 6 dBi antenna 4 W (36 dBm) with 6
dBi antenna dBi antenna.
200 W (53 dBm) for No EIRP limit for
fixed P-t-P application fixed P-t-P
with 23 dBi antenna application (i.e. no
Additional rule for antenna gain limit)
outdoor operation:
Max_EIRP < 125 mW
(21 dBm) at any
elevation angle > 30°
from horizon.
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Testing was performed on the modulation coding scheme which resulted in the highest conducted
output power. The modulation coding scheme used during testing was MCS6.

The antenna gain was declared by the manufacturer as 5.0 dBi.

The duty cycle of the EUT was measured as 98%

Port Maximum Conducted Output Power (dBm)
5190 MHz 5230 MHz
1 12.93 12.79
2 12.22 11.89
Total Power 15.60 15.37
Table 21 - U-NII-1
Port Maximum Conducted Output Power (dBm)
5270 MHz 5310 MHz
1 13.77 11.95
2 13.05 10.94
Total Power 16.44 14.48
Table 22 - U-NII-2a
Port Maximum Conducted Output Power (dBm)
5510 MHz 5590 MHz 5670 MHz
1 13.20 13.99 14.08
2 12.49 13.07 13.24
Total Power 15.87 16.56 16.69
Table 23 - U-NII-2c
Port Maximum Conducted Output Power (dBm)
5755MHz 5795 MHz
1 11.77 11.30
2 10.47 10.26
Total Power 14.18 13.82

COMMERCIAL-IN-CONFIDENCE
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Product Service

FCC 47 CER Part 15E, Limit Clause 15.407(a)

Condition of Frequency Range (MHz)
Operation
5150-5250 5250-5350 5470-5725 5725-5850
Max Conducted TX 30 dBm (1W) for 24 dBm (250 mW) or 11 dBm + 10 Log B, 30dBm (1 W)
Power master device whichever is lower (B = 26 dB emission BW)
24 dBm (250 mW) for
client device
Max EIRP 4W (36 dBm) with 6 1 W (30 dBm) with 6 dBi antenna 4 W (36 dBm) with 6
dBi antenna dBi antenna.
200 W (53 dBm) for No EIRP limit for
fixed P-t-P application fixed P-t-P
with 23 dBi antenna application (i.e. no
Additional rule for antenna gain limit)
outdoor operation:
Max_EIRP < 125 mW
(21 dBm) at any
elevation angle > 30°
from horizon.
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802.11ac (80 MHz Bandwidth)

Product Service

Testing was performed on the modulation coding scheme which resulted in the highest conducted

output power. The modulation coding scheme used during testing was MCS5.

The antenna gain was declared by the manufacturer as 5.0 dBi.

The duty cycle of the EUT was measured as 98%

Port Maximum Conducted Output Power (dBm)
5210 MHz 5210 MHz 5210 MHz
1 11.92 11.92 11.92
2 10.87 10.87 10.87
Total Power 14.44 14.44 14.44
Table 25 - U-NII-1
Port Maximum Conducted Output Power (dBm)
5290 MHz 5290 MHz 5290 MHz
1 10.36 10.36 10.36
2 8.99 8.99 8.99
Total Power 12.74 12.74 12.74
Table 26 - U-NII-2a
Port Maximum Conducted Output Power (dBm)
5530 MHz 5610 MHz 5610 MHz
1 11.96 14.05 14.05
2 11.19 12.99 12.99
Total Power 14.60 16.56 16.56
Table 27 - U-NII-2c
Port Maximum Conducted Output Power (dBm)
5775MHz 5775 MHz 5775 MHz
1 11.35 11.35 11.35
2 10.19 10.19 10.19
Total Power 13.82 13.82 13.82

COMMERCIAL-IN-CONFIDENCE
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FCC 47 CER Part 15E, Limit Clause 15.407(a)

Product Service

Power

master device

24 dBm (250 mW) for
client device

whichever is lower (B = 26 dB emission BW)

Condition of Frequency Range (MHz)
Operation

5150-5250 5250-5350 5470-5725 5725-5850
Max Conducted TX 30 dBm (1W) for 24 dBm (250 mW) or 11 dBm + 10 Log B, 30dBm (1 W)

Max EIRP

4W (36 dBm) with 6
dBi antenna

200 W (53 dBm) for
fixed P-t-P application
with 23 dBi antenna
Additional rule for
outdoor operation:
Max_EIRP < 125 mW
(21 dBm) at any
elevation angle > 30°
from horizon.

1 W (30 dBm) with 6 dBi antenna

4 W (36 dBm) with 6

dBi antenna.
No EIRP limit for
fixed P-t-P
application (i.e. no
antenna gain limit)

Test Location and Test Equipment Used

This test was carried out in RF Laboratory 1.

TU - Traceability Unscheduled

COMMERCIAL-IN-CONFIDENCE

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due

(months)
Rubidium Standard Rohde & Schwarz XSRM 1316 6 05-Mar-2017
Attenuator (20dB, 1W) Sealectro 60-674-1020-89 1520 12 30-Jun-2017
Multimeter Iso-tech IDM101 2419 12 14-Nov-2017
Hygrometer Rotronic 1-1000 3220 12 23-Aug-2017
Network Analyser Rohde & Schwarz ZVA 40 3548 12 15-Sep-2017
Calibration Unit Rohde & Schwarz ZV-Z54 4368 12 08-Sep-2017
Frequency Standard Spectracom Sjgg_r&%)qnc 1200- 4393 6 05-Mar-2017
PXA Signal Analyser KeysigMCSTechnologies [ N9030A 4654 12 06-Oct-2017
4 Channel PSU Rohde & Schwarz HMP4040 4736 - TU

Table 29
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Product Service

2.2 Maximum Conducted Power Spectral Density
221 Specification Reference
FCC 47 CFR Part 15E, Clause 15.407(a)
2.2.2 Equipment Under Test and Modification State
DAQRI Smart Helmet, S/N: 106 - Modification State 0
223 Date of Test
13-December-2016 to 19-December-2016
224 Test Method

The test was performed in accordance with ANSI C63.10, Clause 12.5.

Combined PSD calculations were conducted in accordance with KDB 662911 DO1; part E; subpart
2c. Therefore, 10log(2) was added to the highest spectrum value, on each channel, and compared
with the limit.

2.2.5 Environmental Conditions

Ambient Temperature  21.4-24.2°C
Relative Humidity 31.8-46.4 %

2.2.6 Test Results

Testing was performed on the data rate which resulted in the highest conducted output power. The
data rate used during testing was 6 Mbps.

Port Maximum Conducted Power Spectral Density (dBm)

5180 MHz 5220 MHz 5240 MHz
1 4.9425 4.7268 4.5481
2 4.1824 4.3354 4.4497

Table 30 - U-NII-1

Port Maximum Conducted Power Spectral Density (dBm)

5260 MHz 5280 MHz 5320 MHz
1 5.1107 5.2503 4.9054
2 4.5493 4.6426 4.4765

Table 31 - U-NII-2a

Port Maximum Conducted Power Spectral Density (dBm)

5500 MHz 5600 MHz 5700 MHz
1 6.1282 6.2880 5.5133
2 5.7405 5.1908 5.2870

COMMERCIAL-IN-CONFIDENCE

Table 32 - U-NII-2c
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Port Maximum Conducted Power Spectral Density (dBm)

5745 MHz 5785 MHz 5825 MHz
1 1.3989 1.5480 1.3909
2 0.8129 0.6489 0.7295

Table 33 - U-NII-3

FCC 47 CFR Part 15E, Limit Clause 15.407(a)

Condition of Frequency Range (MHz)
Operation
5150-5250 5250-5350 5470-5725 5725-5850
Max Conducted 17 dBm/MHz for 11 dBm/MHz 30 dBm/500 kHz
Power Spectral master device
Density 11 dBm/MHz for
mobile/portable client
device

COMMERCIAL-IN-CONFIDENCE Page 24 of 305




Document Number: 75937080-03 | Issue: 01
COMMERCIAL-IN-CONFIDENCE

Product Service

802.11n (20 MHz Bandwidth)

Testing was performed on the modulation coding scheme which resulted in the highest conducted
output power. The modulation coding scheme used during testing was MCS8.

Port Maximum Conducted Power Spectral Density (dBm)

5180 MHz 5220 MHz 5240 MHz
1 2.8653 2.6508 2.9057
2 2.3280 2.0895 2.4475
Total Power 5.8653 5.6508 5.9057

Table 34 - U-NII-1

Port Maximum Conducted Power Spectral Density (dBm)

5260 MHz 5280 MHz 5320 MHz
1 2.0310 1.9857 1.9489
2 1.0832 1.2306 1.4977
Total Power 5.0310 4.9857 4.9489

Table 35 - U-NII-2a

Port Maximum Conducted Power Spectral Density (dBm)

5500 MHz 5600 MHz 5700 MHz
1 3.4067 3.0283 3.4800
2 2.7337 2.1267 2.9232
Total Power 6.4067 6.0283 6.480

Table 36 - U-NII-2c

Port Maximum Conducted Power Spectral Density (dBm)

5745 MHz 5785 MHz 5825 MHz
1 -1.5899 -1.1896 -1.3787
2 -2.3956 -2.7860 -2.5363
Total Power 1.4101 1.8104 1.6213

Table 37 - U-NII-3

FCC 47 CER Part 15E, Limit Clause 15.407(a)

Condition of Frequency Range (MHz)
Operation
5150-5250 5250-5350 5470-5725 5725-5850
Max Conducted 17 dBm/MHz for 11 dBm/MHz 30 dBm/500 kHz
Power Spectral master device
Density 11 dBm/MHz for
mobile/portable client
device
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Product Service

802.11n (40 MHz Bandwidth)

Testing was performed on the modulation coding scheme which resulted in the highest conducted
output power. The modulation coding scheme used during testing was MCS14.

Port Maximum Conducted Power Spectral Density (dBm)
5190 MHz 5230 MHz
1 -0.8252 -0.8738
2 -1.5179 -1.9798
Total Power 2.1748 2.1262

Table 38 - U-NII-1

Port Maximum Conducted Power Spectral Density (dBm)
5270 MHz 5310 MHz
1 0.0115 -1.8638
2 -0.6705 -2.8801
Total Power 3.0115 1.1362

Table 39 - U-NII-2a

Port Maximum Conducted Power Spectral Density (dBm)

5510 MHz 5590 MHz 5700 MHz
1 -0.6342 0.1238 0.2853
2 -1.2172 -0.9843 -0.5051
Total Power 2.3658 3.1238 3.2853

Table 40 - U-NII-2c

Port Maximum Conducted Power Spectral Density (dBm)
5755 MHz 5795 MHz
1 -4.6540 -5.3183
2 -6.0520 -6.1059
Total Power -1.6540 -2.3183

Table 41 - U-NII-3

FCC 47 CER Part 15E, Limit Clause 15.407(a)

Condition of Frequency Range (MHz)
Operation
5150-5250 5250-5350 5470-5725 5725-5850
Max Conducted 17 dBm/MHz for 11 dBm/MHz 30 dBm/500 kHz
Power Spectral master device
Density 11 dBm/MHz for
mobile/portable client
device
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802.11ac (20 MHz Bandwidth)

Testing was performed on the modulation coding scheme which resulted in the highest conducted
output power. The modulation coding scheme used during testing was MCSO0.

Port Maximum Conducted Power Spectral Density (dBm)

5180 MHz 5220 MHz 5240 MHz
1 2.7943 2.9805 2.6797
2 2.0958 2.0636 2.0795
Total Power 5.7943 5.9805 5.6797

Table 42 - U-NII-1

Port Maximum Conducted Power Spectral Density (dBm)

5260 MHz 5280 MHz 5320 MHz
1 2.3054 2.2071 1.9320
2 1.4374 1.4368 1.3624
Total Power 5.3054 5.2071 4.9320

Table 43 - U-NII-2a

Port Maximum Conducted Power Spectral Density (dBm)

5500 MHz 5600 MHz 5700 MHz
1 3.2714 3.3188 3.4047
2 2.7831 2.1807 2.6053
Total Power 6.2714 6.3188 6.4047

Table 44 - U-NII-2c

Port Maximum Conducted Power Spectral Density (dBm)
5745MHz 5785 MHz 5825 MHz
1 -1.4749 -1.2147 -1.8157
2 -2.3876 -2.3892 -2.5859
Total Power 1.5251 1.7853 1.1843

Table 45 - U-NII-3

FCC 47 CER Part 15E, Limit Clause 15.407(a)

Condition of Frequency Range (MHz)
Operation
5150-5250 5250-5350 5470-5725 5725-5850
Max Conducted 17 dBm/MHz for 11 dBm/MHz 30 dBm/500 kHz
Power Spectral master device
Density 11 dBm/MHz for
mobile/portable client
device
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802.11ac (40 MHz Bandwidth)

Testing was performed on the modulation coding scheme which resulted in the highest conducted
output power. The modulation coding scheme used during testing was MCS6.

Port Maximum Conducted Power Spectral Density (dBm)
5190 MHz 5230 MHz
1 -1.0097 -0.95981
2 -1.6294 -1.9506
Total Power 1.9903 2.04019

Table 46 - U-NII-1

Port Maximum Conducted Power Spectral Density (dBm)
5270 MHz 5310 MHz
1 -0.0549 -1.9128
2 -0.6486 -2.8138
Total Power 2.9451 1.0872

Table 47 - U-NII-2a

Port Maximum Conducted Power Spectral Density (dBm)

5510 MHz 5590 MHz 5670 MHz
1 -0.3509 0.1087 0.1878
2 -1.3038 -0.7812 -0.6584
Total Power 2.6491 3.1087 3.1878

Table 48 - U-NII-2c

Port Maximum Conducted Power Spectral Density (dBm)
5755MHz 5795 MHz
1 -4.9590 -5.3067
2 -6.1191 -6.4827
Total Power -1.9590 -2.3067

Table 49 - U-NII-3

FCC 47 CER Part 15E, Limit Clause 15.407(a)

Condition of Frequency Range (MHz)
Operation
5150-5250 5250-5350 5470-5725 5725-5850
Max Conducted 17 dBm/MHz for 11 dBm/MHz 30 dBm/500 kHz
Power Spectral master device
Density 11 dBm/MHz for
mobile/portable client
device
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802.11ac (80 MHz Bandwidth)

Testing was performed on the modulation coding scheme which resulted in the highest conducted
output power. The modulation coding scheme used during testing was MCS5.

Port Maximum Conducted Output Power (dBm)
5210 MHz

1 -4.6792

2 -5.4742

Total Power -1.6792

Table 50 - U-NII-1

Port Maximum Conducted Power Spectral Density (dBm)
5290 MHz

1 -6.2342

2 -7.7053

Total Power -3.2342

Table 51 - U-NII-2a

Port Maximum Conducted Power Spectral Density (dBm)
5530 MHz 5610 MHz
1 -4.6756 -2.7205
2 -5.1642 -3.5553
Total Power -1.6756 0.2795

Table 52 - U-NII-2c

Port Maximum Conducted Power Spectral Density (dBm)
5775 MHz

1 -7.6784

2 -9.2344

Total Power -4.6784

Table 53 - U-NII-3

FCC 47 CER Part 15E, Limit Clause 15.407(a)

Condition of Frequency Range (MHz)
Operation
5150-5250 5250-5350 5470-5725 5725-5850
Max Conducted 17 dBm/MHz for 11 dBm/MHz 30 dBm/500 kHz
Power Spectral master device
Density 11 dBm/MHz for
mobile/portable client
device
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2.2.7

This test was carried out in RF Laboratory 1.

Test Location and Test Equipment Used

Product Service

KPS-R

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due
(months)
2005 SMA Attenuator de - | sealectro 60-674-1020-89  |345 |12 30-Jun-2017
20dB/2W Attenuator Narda 4772-20 462 - TU
Rubidium Standard Rohde & Schwarz XSRM 1316 6 05-Mar-2017
Attenuator (20dB, 1W) Sealectro 60-674-1020-89 1506 - O/P Mon
Hygrometer Rotronic 1-1000 3220 12 23-Aug-2017
Network Analyser Rohde & Schwarz ZVA 40 3548 12 15-Sep-2017
Calibration Unit Rohde & Schwarz ZV-Z54 4368 12 08-Sep-2017
Frequency Standard Spectracom gjgg_r&%%nc 1200- 4393 6 05-Mar-2017
PXA Signal Analyser KeysigMCSTechnologies [ N9030A 4654 12 06-Oct-2017
1 metre K type Cable IW Microwave KPS-1501LC-394- | 4707 |12 03-Aug-2017

TU - Traceability Unscheduled
O/P Mon — Output Monitored using calibrated equipment

COMMERCIAL-IN-CONFIDENCE
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2.3

23.1

2.3.2

2.3.3

234

235

2.3.6

Product Service

Emission Bandwidth

Specification Reference

FCC 47 CFR Part 15E, Clause 15.407(a)(e)

Equipment Under Test and Modification State

DAQRI Smart Helmet, S/N: 106 - Modification State 0

Date of Test

13-December-2016 to 19-December-2016

Test Method

The test was performed in accordance with ANSI C63.10, Clause 12.4.1.
Environmental Conditions

Ambient Temperature  21.2-24.3°C
Relative Humidity 30.0-46.9 %

Test Results

802.11a

The data rate used during testing was 6 Mbps.

26 dB Bandwidth

5180 MHz 5220 MHz 5240 MHz

20.79 21.67 21.27

Table 55 - U-NII 1
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e Keysight Spectrurm Analyzer - Occupied BW = wB
- L 11:05:46 AMDec 16, 2016

Center Freq 5.180000000 GHz ICl.n.tu Fu.q: 5..150000066 GH: Radio Std: None
«#— Trig: Free Run Avg|Hold: 75/75

#F Gain:Low #Atten: 8 dB Radio Device: BTS

Mkr1 5.18244 GHz
Ref Offset 23.85 dB
R:;f 3usjm dBm 5.6887 dBm

Center 5.18 GHz
HRes BW 200 kHz VBW 2 MHz

Occupied Bandwidth Total Power 21.4 dBm
16.435 MHz

Transmit Freq Error -48.719 kHz % of OBW Power 99.00 %
x dB Bandwidth 20.79 MHz x dB -26.00 dB

msc STATUS

Figure 1 - U-NII 1 - 5180 MHz - 26 dB Bandwidth

[ Keysight Spectrumn Analyzer - Occupied BW — T @
. i NSE:EX R F ALIGHN A 11:05:00 AMDec 16, 2016
Center Frgq 5.220000000 GHz Center Freq: 5.220000000 GHz Radio Std: None
- Trig: Free Run Avg|Hold: 7875
#FGain:Low #Atten: 8 dB Radio Device: BTS

Ref Offset 23.85 dB
Ref 30.00 dBm

Center 5.22 GHz
#Res BW 200 kHz VEW 2 MHz

Occupied Bandwidth Total Power 21.0 dBm

16.447 MHz

Transmit Freq Error -49.164 kHz % of OBW Power 99.00 %

x dB Bandwidth 21.67 MHz x dB -26.00 dB

MsG STATUS

Figure 2 - U-NII 1 - 5220 MHz - 26 dB Bandwidth
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= Keysight Spectrum Analyzer - Occupied BW

Center Freq 5.240000000 GHz _
s Trig: Free Run Avg|Hold: T5T5
#IFGain:Low #Atten: 8 dB

=

NSE:EX RCE OF SLIGN Al 11:04:20 AM Déc 16, 2016
Center Freq: 5.240000000 GHz Radio Std: None
Radio Device: BTS

Ref 30.00 dBm

#Res BW 200 kHz VEW 2 MHz

Total Power 20.9 dBm

Occupied Bandwidth
16.461 MHz

Transmit Freq Error -58.640 kHz % of OBW Power 99.00 %

x dB Bandwidth 21.27 MHz x dB -26.00 dB

STATUS

Mkr1 5.23744 GHz
Ref Offset 23,85 dB 5.9555 dBm|

Figure 3 - U-NII 1 - 5240 MHz - 26 dB Bandwidth
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26 dB Bandwidth

5260 MHz 5280 MHz 5320 MHz

21.86 20.74 21.98

Table 56- U-NII 2a - 26 dB Bandwidth

e Keysight Spectrumn Analyzer - Occupied BW =l
NSE:EX A F \LIGN A 11:03:38 AMDec 16, 2016
Center Freq: 5.260000000 GHz Radio Std: None
- Trig: Free Run Avg|Hold: 7575
#FGain:Low #Atten: 8 dB Radio Device: BTS

3 Mkr1 5.26372 GHz
Ref Offset 23.85 dB H
Ref 30.00 dBm 6.2382 dBm

Center Freq 5.260000000 GHz
NFE

|.
|
|
|.
|.
|.
|.
2
|
|'

Center 5.26 GHz
#Res BW 200 kHz VBW 2 MHz

Occupied Bandwidth Total Power 21.5 dBm
16.449 MHz
Transmit Freq Error -32.640 kHz % of OBW Power 99.00 %

x dB Bandwidth 21.86 MHz x dB -26.00 dB

Figure 4 - U-NII 2a - 5260 MHz - 26 dB Bandwidth

. Keysight Spectrumn Analyzer - Occupied BW =- | -o- )
i ENSE:EX R F ALIGN A 11:02:57 AMDec 16, 2016
Center Freq: 5.280000000 GHz Radio Std: None
-~ Trig: Free Run Avg|Hold: 7575
#FGain:Low #Atten: 8 dB Radio Device: BTS

N Mkr1 5.2762 GHz
Ref Offset 23.85 dB
Ref 30.00 dBm 6.0234 dBm

VBW 2 MHz

Occupied Bandwidth Total Power 21.4 dBm

16.465 MHz

Transmit Freq Error -42.427 kHz % of OBW Power 99.00 %

x dB Bandwidth 20.74 MHz x dB -26.00 dB

zs STATUS

Figure 5 - U-NII 2a - 5280 MHz - 26 dB Bandwidth
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e Keysight Spectrurn Analyzer - Occupied BW = | ap @
. _ NSE-EX ACE OF ALIGN A 11:02:09 AM Dec 16, 2016

Center Freq 5.320000000 GHz Center Freq: 5.320000000 GHz Radio Std: None

s Trig: Free Run Avg|Hold: T5T5

#FGain:Low #Atten: 8 dB Radio Device: BTS

Ref Offset 23.85 dB
Ref 30.00 dBm

Center 5.32 GHz
HRes BW 200 kHz VEW 2 MHz

Occupied Bandwidth Total Power 21.2 dBm

16.485 MHz
Transmit Freq Error -63.249 kHz % of OBW Power 99.00 %

x dB Bandwidth 21.98 MHz x dB -26.00 dB

MsG STATUS

Figure 6 - U-NII 2a - 5320 MHz - 26 dB Bandwidth
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26 dB Bandwidth

5500 MHz 5600 MHz 5700 MHz

20.60 21.89 21.11

Table 57 - U-NII 2c

e Keysight Spectrumn Analyzer - Occupied BW =l

- NSE-EX RCE OF LIGN A 11:01:20 AM Dec 16,2016
Center Freq 5.500000000 GHz Center Freq: 5.500000000 GHz Radio Std: None
NFE

s Trig: Free Run Avg|Hold: 7875
#IFGain:Low #Atten: 8 dB Radio Device: BTS
Ref Offset 23,25 dB Mkr1 5.4962 GHz

Ref 30.00 dBm 6.9590 dBm|

™

Center 5.5 GHz
#Res BW 200 kHz VBW 2 MHz

Occupied Bandwidth Total Power 22.4 dBm

16.427 MHz
Transmit Freq Error -73.077 kHz % of OBW Power 99.00 %

x dB Bandwidth 20.60 MHz x dB -26.00 dB

Figure 7 - U-NII 2c - 5500 MHz - 26 dB Bandwidth

. Keysight Spectrumn Analyzer - Occupied BW =- | -o- )
o ENSE-EX R F ALIGN A 11:00:21 AMDec 16, 2016
Center Freq: 5600000000 GHz Radio Std: None
-~ Trig: Free Run Avg|Hold: 7575
#FGain:Low #Atten: 8 dB Radio Device: BTS

N Mkr1 5.59868 GHz
Ref 30.00 dBm 6.7625 dBm

VBW 2 MHz

Occupied Bandwidth Total Power 22.3 dBm

16.426 MHz

Transmit Freq Error -46.877 kHz % of OBW Power 99.00 %

x dB Bandwidth 21.89 MHz x dB -26.00 dB

MsG STATUS

Figure 8 - U-NII 2c - 5600 MHz - 26 dB Bandwidth
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= |- @
NSE:EX RCE OF SLIGN Al 10:57:30 AM Dec 16, 2016
Center Freq: 5.700000000 GHz Radio Std: None
s Trig: Free Run Avg|Hold: T5T5
#IFGain:Low #Atten: 8 dB

= Keysight Spectrum Analyzer - Occupied BW

Ref Value 30.00 dBm

Radio Device: BTS

Mkr1 5.69744 GHz
Ref 30.00 dBm 6.6968 dBm

Center 5.7 GHz
HRes BW 200 kHz VEW 2 MHz

Total Power 22.1 dBm

Occupied Bandwidth
16.494 MHz

Transmit Freq Error -59.945 kHz % of OBW Power 99.00 %

x dB Bandwidth 21.11 MHz x dB -26.00 dB

STATUS

Figure 9 - U-NII 2¢ - 5700 MHz - 26 dB Bandwidth
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6 dB Bandwidth
5745 MHz 5785 MHz 5825 MHz
15.79 16.20 15.26

Table 58 — U-NII 3

e Keysight Spectrumn Analyzer - Occupied BW =l
- ENGE-EX A F 4LIGN A 10:55:44 AMDec 16, 2016
Center Freq: 5.745000000 GHz Radio Std: None
- Trig: Free Run Avg|Hold: 7575
#FGain:Low #Atten: 8 dB Radio Device: BTS

3 Mkr1 5.74868 GHz
Ref Offset 23.85 dB -
Ref 20.00 dBm _ 5.3958 dBm

Center Freq 5.745000000 GHz
NFE

Center 5.745 GHz
#Res BW 200 kHz VBW 2 MHz

Occupied Bandwidth Total Power 20.4 dBm
16.502 MHz

Transmit Freq Error -47.374 kHz % of OBW Power 99.00 %

x dB Bandwidth 15.79 MHz x dB -6.00 dB

STATUS

Figure 10 - U-NII3 - 5745 MHz - 6 dB Bandwidth

. Keysight Spectrumn Analyzer - Occupied BW ==

ENSE-EX R F ALIGN A 10:54:39 AM Dec 16, 2016
Center Freq: 5.785000000 GHz Radio Std: None
-~ Trig: Free Run Avg|Hold: 7575
#FGain:Low #Atten: 8 dB Radio Device: BTS

" Mkr1 5.78596 GHz
Ref Offset 23.85 dB Q
Ref 20,00‘:‘.|Bm 4.4388 dBm

#Res BW 200 kHz VBW 2 MHz

Occupied Bandwidth Total Power 20.5 dBm

16.464 MHz

Transmit Freq Error -10.870 kHz % of OBW Power 99.00 %
x dB Bandwidth 16.20 MHz x dB -6.00 dB

STATUS

Figure 11 - U-NIl 3 - 5745 MHz - 6 dB Bandwidth
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=

NSE:EX ACE OF ALIGN A 10:53:15 AM Dec 16, 2016
Center Freq: 5825000000 GHz Radio Std: None
- Trig: Free Run Avg|Hold: T5T5
#FGain:Low #Atten: 8 dB Radio Device: BTS
Mkr1 5.82252 GHz

Ref Offset 2388 dB
Ref 20.00 dBm 4.9685 dBm

= Keysight Spectrum Analyzer - Occupied BW

Ref Value 20.00 dBm

Center 5.825 GHz
HRes BW 200 kHz VEW 2 MHz

20.4 dBm

Occupied Bandwidth Total Power

16.447 MHz
Transmit Freq Error -9.274 kHz % of OBW Power 99.00 %

x dB Bandwidth 15.26 MHz x dB -6.00 dB

STATUS

Figure 12 - U-NII 3 - 5745 MHz - 6 dB Bandwidth

FCC 47 CFR Part 15E, Limit Clause 15.407

5150 MHz to 5250 MHz: None specified.
5250 MHz to 5350 MHz: None specified.
5470 MHz to 5725 MHz: None specified.
5725 MHz to 5850 MHz: > 500 kHz.
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Product Service

802.11n (20 MHz Bandwidth)

26 dB Bandwidth

5180 MHz 5220 MHz 5240 MHz

22.68 22.66 22.43

Table 59 - U-NII 1

55 == |

= KEyuaght Spectrum Anabyzer - Occupied BW |- (= e
3 03:42:26 PMDec 16, 2016

Center Freq 5.180000000 GHz Center Freq: 5.180000000 GHz Radio Std: None
NFE s Trig: Free Run Avg|Hold: 7675

#IFGain:Low #Atten: 8 dB Radio Device: BTS

Ref Offset 23.85 dB
R_Ef 20.00 dBm

—

Center 5.18 GHz

#Res BW 200 kHz VEW 2 MHz
Total Power 19.0 dBm

Occupied Bandwidth

17.694 MHz
Transmit Freq Error 5.470 kHz % of OBW Power 99.00 %
x dB Bandwidth 22.68 MHz x dB -26.00 dB

STATUS

Figure 13 - U-NII 1 - 5180 MHz - 26 dB Bandwidth

COMMERCIAL-IN-CONFIDENCE
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e Keysight Spectrumn Analyzer - Occupied BW .=
- ENCE-EX ACE OF ALIGN A 10:43:11 AMDec 13,2016
Center Freq: 5.220000000 GHz Radio Std: None

-s- Trig: Free Run Avg|Hold: 50/50
#FGain:Low #Atten: 8 dB Radio Device: BTS
Mkr1 5.21752 GHz
Ref 20.00 dBm 3.9797 dBm
.1

foimtio o bt ettt -
v -

Ref Value 20.00 dBm

Center 5.22 GHz Span 40 MHz
#Res BW 200 kHz VBW 2 MHz Sweep 1ms

Occupied Bandwidth Total Power 18.8 dBm
17.623 MHz

Transmit Freq Error -891 Hz % of OBW Power 99.00 %
x dB Bandwidth 22.66 MHz x dB -26.00 dB

e STATUS

Figure 14 - U-NII 1 - 5220 MHz - 26 dB Bandwidth

03:41:42 PMDec 16,2016 _||

Center Freq 5.240000000 GHz er Freq: 5.240000000 GHz Radio Std: None

NFE o Avg|Hold: 7575 |
#AFGain:Low #Atten: B dB
—

= Keysight Spectrum Analyzer - Occupied BW

Ref Offset 23.85 dB
lv___Ref 20.00 dBm_

Center 5.24 GHz
#Res BW 200 kHz VBW 2 MHz

Occupied Bandwidth Total Power 18.9 dBm

17.639 MHz

Transmit Freq Error 2.522 kHz % of OBW Power 99.00 %

x dB Bandwidth 22.43 MHz x dB -26.00 dB

MSG STATUS

Figure 15 - U-NII 1 - 5240 MHz - 26 dB Bandwidth
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26 dB Bandwidth
5260 MHz 5280 MHz 5320 MHz
21.97 21.60 21.48

Table 60 - U-NII 2a

- Keyusght Spectium Analyzer - Oceupied BW o = e
(] 03:40:43 PM Dec 16,2016 ||

Center Freq 5.260000000 GHz . ICt.rm}Fn.q.: 5.25000000‘.).13.92 Radio Std: None
NFE

wp— Trig: Free Run Avg|Hold: 7575
FAFGain:Low #Aten: 8 dB Radio Device: BTS

Ref Offset 23.85 dB

Center 5.26 GHz
#Res BW 200 kHz VBW 2 MHz

Occupied Bandwidth Total Power 18.4 dBm
17.657 MHz

Transmit Freq Error -11.113 kHz % of OBW Power 99.00 %

x dB Bandwidth 21.97 MHz x dB -26.00 dB

MSG STATUS

Figure 16 - U-NII 2a - 5260 MHz - 26 dB Bandwidth

[ Keysight Spectrumn Analyzer - Occupied BW — T @
NSE-EX R F 3LIGN A 11:06:49 AMDec 13, 2016
Center Freq: 5.280000000 GHz Radie Std: None
- Trig: Free Run Avg|Hold: 50/50
#FGain:Low #Atten: 8 dB Radio Device: BTS

Mkr1 5.27876 GHz
Ref 20.00 dBm 2.7505 dBm

Center Freq 5.280000000 GHz
NFE

Center 5.28 GHz ] ] Span 40 MHz
#Res BW 200 kHz VEBW 2 MHz Sweep 1ms

Occupied Bandwidth Total Power 18.0 dBm
17.644 MHz

Transmit Freq Error 656 Hz % of OBW Power 99.00 %
x dB Bandwidth 21.60 MHz x dB -26.00 dB

MsG STATUS

Figure 17 - U-NIl 2a - 5280 MHz - 26 dB Bandwidth

COMMERCIAL-IN-CONFIDENCE Page 42 of 305




Document Number: 75937080-03 | Issue: 01
COMMERCIAL-IN-CONFIDENCE

Product Service

. Keysight Spectrum Analyzer - Dccupied BW = oy ==

4 L NSEEX RCE ALIGN AUT 03:39:34 PMDec 16, 2016
Center Freq 5.320000000 GHz Center Freq: 5.320000000 GHz Radio Std: None
—#— Trig: Free Run Avg|Hold: 7675

e #FGain:Low #Atten: 8 dB Radio Device: BTS
A - Mkr1 5.31876 GHz
Ref Offset 23.85 dB s
Ref 20.00 dBm 2.7845 dBm

Center 5.32 GHz
#Res BW 200 kHz VBW 2 MHz

Occupied Bandwidth Total Power 18.3 dBm
17.680 MHz

Transmit Freq Error 3.630 kHz % of OBW Power 99.00 %

x dB Bandwidth 21.48 MHz x dB -26.00 dB

STATUS

Figure 18 - U-NII 2a - 5320 MHz - 26 dB Bandwidth
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26 dB Bandwidth
5500 MHz 5600 MHz 5700 MHz
21.63 22.85 21.97

Table 61 - U-NII 2c

- Keyusght Spectium Analyzer - Oceupied BW o = e
(] 03:38:45 PM Dec 16, 2016 ||

Center Freq 5.500000000 GHz . ICt.rm}Fn.q.: 5.50000000‘.).13.92 Radio Std: None
NFE

wp— Trig: Free Run Avg|Hold: 7575
FAFGain:Low #Aten: 8 dB Radio Device: BTS

Ref Offset 23.85 dB

Center 5.5 GHz
#Res BW 200 kHz VBW 2 MHz

Occupied Bandwidth Total Power 19.4 dBm
17.634 MHz

Transmit Freq Error -20.023 kHz % of OBW Power 99.00 %

x dB Bandwidth 21.63 MHz x dB -26.00 dB

MSG STATUS

Figure 19 - U-NII 2¢ - 5500 MHz - 26 dB Bandwidth

w Keysight Spectruen Analyzer - Occupied BW =- |-l
NSE-EX R F 3LIGN A 11:08:01 AMDec 13, 2016
Center Freq: 5600000000 GHz Radie Std: None
- Trig: Free Run Avg|Hold: 50/50
#FGain:Low #Atten: 8 dB Radio Device: BTS

Mkr1 5.5986 GHz
Ref 20.00 dBm 2.8889 dBm

Center Freq 5.600000000 GHz
NFE

Center 5.6 GHz ] ] Span 40 MHz
#Res BW 200 kHz VEBW 2 MHz Sweep 1ms

Occupied Bandwidth Total Power 18.9 dBm
17.634 MHz

Transmit Freq Error -1.391 kHz % of OBW Power 99.00 %
x dB Bandwidth 22.85 MHz x dB -26.00 dB

MsG STATUS

Figure 20 - U-NII 2¢ - 5600 MHz - 26 dB Bandwidth
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of =<~ |

03:37:10 PMDec 16,

Radio Std: None

Center Freq: 5.700000000 GHz
Avg|Hold: 7575
Radio Device: BTS

122 Keysight Spectrumn Analyzer - Occupied BW
Center Freq 5.700000000 GHz .
NFE —s— Trig: Free Run
I—— #F Gain:Low #Aten: 8 dB
Mkr1 5.70252 GHz
4.0031 dBm

2016 ||

Ref Offset 23.85 dB
Ref 20.00 dBm

VBW 2 MHz

Center 5.7 GHz
19.4 dBm

#Res BW 200 kHz

Occupied Bandwidth
17.636 MHz
-11.730 kHz

Total Power

99.00 %

% of OBW Power
-26.00 dB

xdB

Transmit Freq Error
x dB Bandwidth 21.97 MHz

STATUS

Figure 21 - U-NII 2¢ - 5700 MHz - 26 dB Bandwidth

COMMERCIAL-IN-CONFIDENCE
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6 dB Bandwidth
5745 MHz 5785 MHz 5825 MHz
17.05 17.37 16.94

Table 62 - U-NII 3

- Keyusght Spectium Analyzer - Oceupied BW o = e
(] 03:34:45 PM Dec 16, 2016 ||

Center Freq 5.745000000 GHz . ICt.rm}Fn.q.: 5.?4500000‘.).13.92 Radio Std: None
NFE

wp— Trig: Free Run Avg|Hold: 7575
FAFGain:Low #Aten: 8 dB Radio Device: BTS

Ref Offset 23.85 dB Mkr1

Center 5.745 GHz
#Res BW 200 kHz VBW 2 MHz

Occupied Bandwidth Total Power 17.6 dBm
17.655 MHz

Transmit Freq Error -16.066 kHz % of OBW Power

x dB Bandwidth 17.05 MHz x dB

M55 STATUS

Figure 22 - U-NII3 - 5745 MHz - 6 dB Bandwidth

[ Keysight Spectrumn Analyzer - Occupied BW — T @
- - NSE-EX R F 3LIGN A 11:13:05 AMDec 13, 2016
x dB -6.00 dB Center Freq: 5.785000000 GHz Radio Std: None
- Trig: Free Run Avg|Hold: 50/50
#FGain:Low #Atten: 8 dB Radio Device: BTS

Mkr1 5.78128 GHz
Ref 20.00 dBm 0.82152 dBm

Center 5.785 GHz ] ] Span 40 MHz
#Res BW 200 kHz VEBW 2 MHz Sweep 1ms

Occupied Bandwidth Total Power 17.0 dBm
17.649 MHz

Transmit Freq Error -6 Hz % of OBW Power 99.00 %
x dB Bandwidth 17.37 MHz x dB -6.00 dB

MsG STATUS

Figure 23 - U-NII 3 - 5745 MHz - 6 dB Bandwidth
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- FeEysight Spectrurn Analyzer - Occupied BW

Ref Value 20.00 dBm

NFE
#IFGain:Low

Center Freq: 5.825008000 GHz

wp— Trig: Free Run
#Atten: 8 dB

Radio Std: None
Avg|Hold: 7575
Radio Device: BTS

Product Service

= e ||

03:31:29 PMDec 16, 2016

Ref Offset 23.85 dB
Ref 20.00 dBm

Center 5.825 GHz
#Res BW 200 kHz

Occupied Bandwidth
17.643 MHz
-22.683 kHz
16.94 MHz

Transmit Freq Error
x dB Bandwidth

VBW 2 MHz

Total Power

% of OBW Power
x dB

Mkr1 5.

17.3 dBm

99.00 %
-6.00 dB

STATUS

Figure 24 - U-NII 3 - 5745 MHz - 6 dB Bandwidth

FCC 47 CFR Part 15E, Limit Clause 15.407

5150 MHz to 5250 MHz: None specified.
5250 MHz to 5350 MHz: None specified.
5470 MHz to 5725 MHz: None specified.
5725 MHz to 5850 MHz: > 500 kHz.

COMMERCIAL-IN-CONFIDENCE
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Product Service

26 dB Bandwidth

5190 MHz

5230 MHz

45.51

45.34

Table 63 - U-NII 1

e Keysight Spectrum Anabyzer - Occupied BW

NFE

Ref Offset 2385 dB
Ref 20.00 dBm

ICenter 5.19 GHz
#Res BW 560 kHz

Occupied Bandwidth

Center Freq 5.190000000 GHz

#IFGain:Low

36.113 MHz

Transmit Freq Error
x dB Bandwidth

44,825 kHz
45.51 MHz

e

N

P
ENSEEXT £ ALIGN AUT 11:31:13 AM Dec 15, 2016

Center Freq: 5.190000000 GHz Radio Std: None
Trig: Free Run Avg|Hold: 7575
#Atten: 8 dB

S
Radio Device: BTS

Mkr1 5.19924 GHz

1

S ST

VBW 6 MHz

Total Power 19.3 dBm

% of OBW Power
x dB

99.00 %
-26.00 dB

STATUS

Figure 25 - U-NII 1 - 5190 MHz - 26 dB Bandwidth

COMMERCIAL-IN-CONFIDENCE
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— Keysight Spectrum Anabyzer - Dccupied BW T
L P ENSE:EXT £ ALIGN AUT 03:06:35 PMDec 13, 2016
Ava/Hold Number 100 Center Freq: 5230000000 GHz Radio 5td: None
—s—-  Trig: Free Run Avg|Hold: 1001100
WIFGain:Low #Atten: 8 dB Radio Device: BTS

ICenter 5.23 GHz
#Res BW 560 kHz VBW 6 MHz

Occupied Bandwidth Total Power 19.4 dBm
36.185 MHz

Transmit Freq Error 39.355 kHz % of OBW Power 99.00 %

x dB Bandwidth 45.34 MHz x dB -26.00 dB

MsG STATUS

Figure 26 - U-NII 1 - 5230 MHz - 26 dB Bandwidth
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26 dB Bandwidth

5270 MHz 5310 MHz

40.16 45.15

Table 64 - U-NII 2a

- : T ALIGN AUT 11:49:23 AMDec 19, 2016
Center Freq 5.270000000 GHz Center Freq: 5.270000000 GHz Radio Std: None
NFE s  Trig: Free Run Avg|Hold: 50/50
#IFGain:Low #Atten: 8 dB Radio Device: BTS

e Keysight Spectrum Analyzer - Occupied BW

HRes BW 560 kHz VBW 6 MHz
Occupied Bandwidth Total Power 20.5 dBm
36.002 MHz

Transmit Freq Error 17.803 kHz % of OBW Power 99.00 %
x dB Bandwidth 40.16 MHz x dB -26.00 dB

MsG STATUS

Figure 27 - U-NII 2a - 5270 MHz - 26 dB Bandwidth

: T P ALIGN AUT 03:09:25 PMDec 13, 2016
Center Freq: 5310000000 GHz Radio Std: None

s  Trig: Free Run Avg|Hold: 1001100
HIFGain:Low #Atten: 8 dB Radio Device: BTS

Mkr1 5.301 GHz

Ref 20.00 dBm 3.0195 dBm|

e Kysight Spectrum Anabyzer - Occupied BW

Ref Value 20.00 dBm

ICenter 5.31 GHz
#Res BW 560 kHz VEW 6 MHz

Occupied Bandwidth Total Power 18.6 dBm
36.191 MHz

Transmit Freq Error -9.198 kHz % of OBW Power 99.00 %

x dB Bandwidth 45.15 MHz x dB -26.00 dB

Figure 28 - U-NIl 2a - 5310 MHz - 26 dB Bandwidth
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Product Service

26 dB Bandwidth

5510 MHz 5590 MHz 5700 MHz
44.65 45.33 45,57
Table 65 - U-NII 2¢

o e

e Keysight Spectrum Anabyzer - Occupied BW
) :

Center Freq 5.510000000 GHz

NFE

#IFGain:Low

Ref 20.00 dBm

Center 5.51 GHz
#Res BW 560 kHz

Occupied Bandwidth

36.127 MHz
9.931 kHz
44.65 MHz

Transmit Freq Error
x dB Bandwidth

11:45:25 AMDec 19, 2016

Center Freq: 5.510000000 GHz Radio Std: None
Trig: Free Run Avg|Hold: 50/50
&Atten: B dB

S
Radio Device: BTS

Mkr1 5.49908 GHz
4.5463 dBm

VBW 6 MHz

Total Power 19.3 dBm

99.00 %
-26.00 dB

% of OBW Power
x dB

STATUS

Figure 29 - U-NII

COMMERCIAL-IN-CONFIDENCE

2c - 5510 MHz - 26 dB Bandwidth
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Product Service

== Keysight Spectrum Anabyzer - Occupied BW

Center Freq 5.590000000 GHz
NFE

#FGain:Low

Ref 20.00 dBm

Cen.ter 9.59 GHz
#Res BW 560 kHz

Occupied Bandwidth
36.154 MHz

-74.904 kHz
45.33 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 5.590000000 GHz

cwe

03:18:16 PMDec 13, 2016
Radio 5td: None

Trig: Free Run
#Atten: 8 dB

Avg|Hold: 100/100
Radio Device: BTS

Mkr1 5.58106 GHz

VEW 6 MHz

Total Power 20.6 dBm

99.00 %
-26.00 dB

% of OBW Power
x dB

STATUS

Figure 30 - U-NII 2¢

- 5590 MHz - 26 dB Bandwidth

m Eeysight Spectrumn Anabyzer - Occupied BW

Ref Value 20.00 dBm

-

#IFGain:Low

Ref Offset 23.85 dB
Ref 20.00 dBm

Center 5.67 GHz
#Res BW 560 kHz

Occupied Bandwidth

36.192 MHz
67.799 kHz
45.57 MHz

Transmit Freq Error
x dB Bandwidth

X T ALIGN AUT 11:27:54 AMDec 19, 2016
Center Freq: 5670000000 GHz Radio 5td: None
Trig: Free Run Avg|Hold: 7575
#Atten: 8 dB

Radio Device: BTS

Mkr1 5.66688 GHz
4.6198 dBm

VEW 6 MHz

Total Power 20.5 dBm

% of OBW Power
x dB

99.00 %
-26.00 dB

STATUS

Figure 31 - U-NII 2¢

COMMERCIAL-IN-CONFIDENCE

- 5670 MHz - 26 dB Bandwidth
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Product Service

6 dB Bandwidth

5755 MHz 5795 MHz

35.98 35.53

Table 66 - U-NII 3

p— T 5
5 T ALIGN AUT 03:24:23 PMDec 13, 2016
Center Freq: 5.755000000 GHz Radio Std: None
s  Trig: Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 8 dB Radio Device: BTS

Mkr1 5.74576 GHz
Ref 20.00 dBm 2.9780 dBm|

e Keysight Spectrum Analyzer - Occupied BW

x dB -6.00 dB

HRes BW 560 kHz VBW 6 MHz
Occupied Bandwidth Total Power 18.3 dBm
36.163 MHz

Transmit Freq Error -72.382 kHz % of OBW Power 99.00 %
x dB Bandwidth 35.98 MHz x dB -6.00 dB

MsG STATUS

Figure 32 - U-NII 3 - 5755 MHz - 6 dB Bandwidth

7 T ALIGN AUT 11:19:32 AM Dec 19, 2016
Center Freq: 5.795000000 GHz Radio Std: None

—p—-  Trig: Free Run Avg|Hold: 7575
HFGain:Low #Atten: 8 dB Radio Device: BTS

” Mkr1 5.7866 GHz
T 2850 dem

- Keysight Spectrum Analyzer - Occupied BW

x dB -6.00 dB

T

#Res BW 560 kHz VEW 6 MHz

Occupied Bandwidth Total Power 17.6 dBm
36.165 MHz

Transmit Freq Error 30.012 kHz % of OBW Power 99.00 %
x dB Bandwidth 35.53 MHz x dB -6.00 dB

M55 STATUS

Figure 33 - U-NII 3 - 5755 MHz - 6 dB Bandwidth
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FCC 47 CFR Part 15E, Limit Clause 15.407

5150 MHz to 5250 MHz: None specified.
5250 MHz to 5350 MHz: None specified.
5470 MHz to 5725 MHz: None specified.
5725 MHz to 5850 MHz: > 500 kHz.
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802.11ac (20 MHz Bandwidth)

Product Service

26 dB Bandwidth

5180 MHz 5220 MHz 5240 MHz
21.54 23.22 22.48
Table 67 - U-NII 1

o e

e Keysight Spectrum Anabyzer - Occupied BW
) :

Center Freq 5.180000000 GHz

NFE

#IFGain:Low

Ref 20.00 dBm

ICenter 5.18 GHz
#Res BW 220 kHz

Occupied Bandwidth
17.632 MHz
-35.563 kHz
21.54 MHz

Transmit Freq Error
x dB Bandwidth

S

01:36:32 PMDec 19, 2016

"Center Freq: 5.180000000 GHz Radio Std: None
Trig: Free Run Avg|Hold: 50/50
&Atten: B dB

Radio Device: BTS
Mkr1 5.17868 GHz
3.0894 dBm

VBW 2.2 MHz

Total Power 18.0 dBm

99.00 %
-26.00 dB

% of OBW Power
x dB

STATUS

Figure 34 - U-NII

COMMERCIAL-IN-CONFIDENCE

1-5180 MHz - 26 dB Bandwidth
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== Keysight Spectrum Anabyzer - Occupied BW

Avg/Hold Number 50

#FGain:Low

Ref 20.00 dBm

Cen.ter 9.22 GHz
#Res BW 220 kHz

Occupied Bandwidth
17.673 MHz

-19.196 kHz
23.22 MHz

Transmit Freq Error
x dB Bandwidth

s =
X T ALIGN AUT 10:38:23 AM Dec 14, 2016
Center Freq: 5220000000 GHz Radio Std: None
Trig: Free Run Avg|Hold: 50/50
#Atten: 8 dB

Radio Device: BTS

Mkr1 5.2152 GHz
2.5141 dBm|

VEW 2.2 MHz

Total Power 18.6 dBm

% of OBW Power 99.00 %
x dB -26.00 dB

STATUS

Figure 35 - U-NII 1 - 5220 MHz - 26 dB Bandwidth

m Eeysight Spectrumn Anabyzer - Occupied BW

Center Freq 5.240000000 GHz
NF

Ref 20.00 dBm

Center 5.24 GHz
#Res BW 220 kHz

Occupied Bandwidth
17.679 MHz
-52.144 kHz
22.48 MHz

Transmit Freq Error
x dB Bandwidth

#IFGain:Low

X T ALIGN AUT 01:36:05 PM Dec 19, 2016
Center Freq: 5.240000000 GHz Radio 5td: None
Trig: Free Run Avg|Hold: 50/50
#Atten: 8 dB

Radio Device: BTS

VEW 2.2 MHz

Total Power 18.0 dBm

% of OBW Power 99.00 %
x dB -26.00 dB

STATUS

Figure 36 - U-NII 1 - 5240 MHz - 26 dB Bandwidth

COMMERCIAL-IN-CONFIDENCE
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Product Service

26 dB Bandwidth

5260 MHz 5280 MHz 5320 MHz

23.04 21.48 22.41

Table 68- U-NII 2a

: i T E ALIGN AUT 01:35:33 PMDec 15, 2016
Center Freq 5.260000000 GHz Center Freq: 5260000000 GHz Radio 5td: None

NFE s  Trig: Free Run Avg|Hold: 50/50
#IFGain:Low #Atten: 8 dB Radio Device: BTS

e Erysight Spectrum Analyzer - Occupied BW

HRes BW 220 kHz VBW 2.2 MHz
Occupied Bandwidth Total Power 17.1 dBm
17.659 MHz

Transmit Freq Error -44.611 kHz % of OBW Power 99.00 %
x dB Bandwidth 23.04 MHz x dB -26.00 dB

M55 STATUS

Figure 37 - U-NIl 2a - 5260 MHz - 26 dB Bandwidth

10:51:02 AM Dec 14, 2016

Center Freq 5.280000000 GHz Center Freq: 5.280000000 GHz Radio Std: None
NFE —p—-  Trig: Free Run Avg|Hold: 50/50

#IFGain:Low #Atten: 8 dB Radio Device: BTS
Mkr1 5.2
Ref 20.00 dBm 3.0371 dBm

== Keysight Spectrum Anabyzer - Occupied BW

Center 5.28 GHz
#Res BW 220 kHz VBW 2.2 MHz

Occupied Bandwidth Total Power 17.9 dBm
17.642 MHz

Transmit Freq Error -6.404 kHz % of OBW Power 99.00 %
x dB Bandwidth 21.48 MHz x dB -26.00 dB

IM 56 STATUS

Figure 38 - U-NIl 2a - 5260 MHz - 26 dB Bandwidth
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— Keysight Spectrum Anabyzer - Dccupied BW T
P ENSE:EXT £ ALIGN AUT 01:34:58 PMDec 19, 2016

Center Freq: 5320000000 GHz Radio Std: None
—s—-  Trig: Free Run Avg|Hold: 50/50

WIFGain:Low #Atten: 8 dB Radio Device: BTS

Mkr1 5.3212 GHz
2.0952 dBm

RBW 220.00 kHz

Center 5.32 GHz
#Res BW 220 kHz VBW 2.2 MHz

Occupied Bandwidth Total Power 17.2 dBm
17.637 MHz

Transmit Freq Error -62.548 kHz % of OBW Power 99.00 %

x dB Bandwidth 22.41 MHz x dB -26.00 dB

MsG STATUS

Figure 39 - U-NII 2a - 5320 MHz - 26 dB Bandwidth
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26 dB Bandwidth

5500 MHz 5600 MHz 5700 MHz

23.00 21.62 23.30

Table 69- U-NII 2c

01:37:21 PMDec 19, 2016

Center Freq 5.500000000 GHz "Center Freq: 5.500000000 GHz Radio Std: None
NFE s  Trig: Free Run Avg|Hold: 50/50

#IFGain:Low &Atten: 8 dB Radio Device: BTS
Mkr1 5.50248 GHz
2.4630 dBm|

e Erysight Spectrum Analyzer - Occupied BW

HRes BW 220 kHz VBW 2.2 MHz
Occupied Bandwidth Total Power 18.4 dBm
17.694 MHz

Transmit Freq Error -53.420 kHz % of OBW Power 99.00 %
x dB Bandwidth 23.00 MHz x dB -26.00 dB

M55 STATUS

Figure 40 - U-NII 2¢ - 5500 MHz - 26 dB Bandwidth

10:53:31 AMDec 14, 2016

Center Freq 5.600000000 GHz Center Freq: 5.600000000 GHz Radio Std: None
NFE —p—-  Trig: Free Run Avg|Hold: 50/50

#IFGain:Low #Atten: 8 dB Radio Device: BTS

Mkr1 5.60376 GHz
Ref 20.00 dBm 4.0354 dBm

[ Keysight Spectrum Anabyzer - Gccupied BW

Center 5.6 GHz
#Res BW 220 kHz VBW 2.2 MHz

Occupied Bandwidth Total Power 19.1 dBm
17.677 MHz

Transmit Freq Error -8.731 kHz % of OBW Power 99.00 %
x dB Bandwidth 21.62 MHz x dB -26.00 dB

IM 56 STATUS

Figure 41 - U-NIl 2c - 5600 MHz - 26 dB Bandwidth
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ENSE:EXT £ ALIGN AUT 01:38:03 PMDec 19, 2016
Center Freq: 5.700000000 GHz Radio Std: None
—s—-  Trig: Free Run Avg|Hold: 50/50
WIFGain:Low #Atten: 8 dB Radio Device: BTS

Mkr1 5.69616 GHz
Ref 20.00 dBm 3.0434 dBm

== Keysight Spectrum Anabyzer - Occupied BW

Center Freq 5.700000000 GHz
NFE

ICenter 5.7 GHz
#Res BW 220 kHz VBW 2.2 MHz

Occupied Bandwidth Total Power 18.6 dBm
17.693 MHz

Transmit Freq Error -36.384 kHz % of OBW Power 99.00 %

x dB Bandwidth 23.30 MHz x dB -26.00 dB

MsG STATUS

Figure 42 - U-NII 2¢ - 5700 MHz - 26 dB Bandwidth
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Product Service

6 dB Bandwidth

5745 MHz 5785 MHz 5825 MHz

17.32 16.93 17.19

Table 70- U-NII 3

i T E ALIGN AT 01:39:03 PMDec 19, 2016
Center Freq: 5.745000000 GHz Radio Std: None

s  Trig: Free Run Avg|Hold: 50/50
#IFGain:Low #Atten: 8 dB Radio Device: BTS

Mkr1 5.74712 GHz
Ref 20.00 dBm 0.74594 dBm

e Erysight Spectrum Analyzer - Occupied BW

x dB -6.00 dB

HRes BW 220 kHz VBW 2.2 MHz
Occupied Bandwidth Total Power 16.5 dBm
17.676 MHz

Transmit Freq Error -57.032 kHz % of OBW Power 99.00 %
x dB Bandwidth 17.32 MHz x dB -6.00 dB

M55 STATUS

Figure 43 - U-NII 3 - 5745 MHz - 6 dB Bandwidth

s =
7 T ALIGN AUT 10:54:53 AM Dec 14, 2016
Center Freq: 5.785000000 GHz Radio Std: None

—p—-  Trig: Free Run Avg|Hold: 50/50
HFGain:Low #Atten: 8 dB Radio Device: BTS

Mkr1 5.78
Ref 20.00 dBm 2.4928 c

== Keysight Spectrum Anabyzer - Occupied BW

x dB -6.00 dB

Center 5.785 GHz
#Res BW 220 kHz VBW 2.2 MHz

Occupied Bandwidth Total Power 17.1 dBm
17.665 MHz

Transmit Freq Error -13.912 kHz % of OBW Power 99.00 %
x dB Bandwidth 16.93 MHz x dB -6.00 dB

IM 56 STATUS

Figure 44 - U-NIl 3 - 5785 MHz - 6 dB Bandwidth
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ENSEENT : ALIGN AUT 01:39:56 PMDec 19, 2016
Center Freq: 5825000000 GHz Radio Std: None
—s—-  Trig: Free Run Avg|Hold: 50/50
WIFGain:Low #Atten: 8 dB Radio Device: BTS
Mkr1 5.82868 GHz
Ref 20.00 dBm 0.77585 dBm

== Keysight Spectrum Anabyzer - Occupied BW

Center Freq 5.825000000 GHz
NFE

Center 5.825 GHz
#Res BW 220 kHz VBW 2.2 MHz

Occupied Bandwidth Total Power 16.1 dBm
17.649 MHz

Transmit Freq Error -40.425 kHz % of OBW Power 99.00 %

x dB Bandwidth 17.19 MHz x dB -6.00 dB

Figure 45 - U-NII 3 - 5825 MHz - 6 dB Bandwidth

FCC 47 CFR Part 15E, Limit Clause 15.407

5150 MHz to 5250 MHz: None specified.
5250 MHz to 5350 MHz: None specified.
5470 MHz to 5725 MHz: None specified.
5725 MHz to 5850 MHz: > 500 kHz.
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802.11ac (40 MHz Bandwidth)

Product Service

26 dB Bandwidth

5190 MHz

5230 MHz

45.44

44.24

Table 71 - U-NII 1

e Keysight Spectrum Anabyzer - Occupied BW

Ref Value 30.00 dBm

#IFGain:Low

Ref 30.00 dBm

Center 5.19 GHz
#Res BW 560 kHz
Occupied Bandwidth
36.090 MHz
-30.348 kHz
45.44 MHz

Transmit Freq Error
x dB Bandwidth

S

p— e =
ENSE:EXT P ALIGN AUT 03:06:11 PMDec 19, 2016

Center Freq: 5.190000000 GHz Radio Std: None
Trig: Free Run Avg|Hold: 50/50

#Atten: 8 dB Radio Device: BTS

Mkr1 5.17908 GHz
6.7234 dBm

VBW 6 MHz

Total Power 22.1 dBm

% of OBW Power
x dB

99.00 %
-26.00 dB

STATUS

Figure 46 - U-NII 1 - 5190 MHz - 26 dB Bandwidth
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— Keysight Spectrum Anabyzer - Dccupied BW T
L P ENSE:EXT £ ALIGN AUT 09:06:06 AM Dec 15, 2016
Center Freqg 5.230000000 GHz Center Freq: 5230000000 GHz Radio 5td: None

NFE —s—-  Trig: Free Run Avg|Hold: T5T56

WIFGain:Low #Atten: 8 dB Radio Device: BTS

Ref Offset 22 55 dB
Ref 30.00 dBm

i b it b il
= Y

ICenter 5.23 GHz
Res BW 560 kHz VBW 6 MHz

Occupied Bandwidth Total Power 17.9 dBm
36.184 MHz

Transmit Freq Error -58.570 kHz % of OBW Power 99.00 %

x dB Bandwidth 44.24 MHz x dB -26.00 dB

MsG STATUS

Figure 47 - U-NII 1 - 5230 MHz - 26 dB Bandwidth
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26 dB Bandwidth

5270 MHz 5310 MHz

44.94 45.27

Table 72- U-NII 2a

03:07:03 PMDec 19, 2016

Center Freq 5.270000000 GHz Center Freq: 5.270000000 GHz Radio Std: None
NFE s  Trig: Free Run Avg|Hold: 50/50

#IFGain:Low &Atten: 8 dB Radio Device: BTS
Mkr1 5.26736 GHz
7.6043 dBm

e Erysight Spectrum Analyzer - Occupied BW

#Res BW 560 kHz VEW 6 MHz

Occupied Bandwidth Total Power 22.9 dBm
36.181 MHz

Transmit Freq Error -45.248 kHz % of OBW Power 99.00 %

x dB Bandwidth 44.94 MHz x dB -26.00 dB

M55 STATUS

Figure 48 - U-NIl 2a - 5270 MHz - 26 dB Bandwidth

09:05:01 AMDec 15, 2016

Center Freq 5.310000000 GHz Center Freq: 5.310000000 GHz Radio Std: None
—p—-  Trig: Free Run Avg|Hold: 7575

#IFGain:Low #Atten: 8 dB Radio Device: BTS

- Mkr1 5.31486 GHz
Ref Offset 22 55 dB
Ref 30.00 dBm 5.7494 dBm

== Keysight Spectrum Anabyzer - Occupied BW

Res BW 560 kHz VEW 6 MHz

Occupied Bandwidth Total Power 20.7 dBm
36.206 MHz

Transmit Freq Error -73.383 kHz % of OBW Power 99.00 %
x dB Bandwidth 44.79 MHz x dB -26.00 dB

M55 STATUS

Figure 49 - U-NIl 2a - 5310 MHz - 26 dB Bandwidth
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Product Service

26 dB Bandwidth

5510 MHz 5590 MHz 5670 MHz
43.87 44.70 43.56
Table 73- U-NII 2c

o e

e Keysight Spectrum Anabyzer - Occupied BW
) :

Center Freq 5.510000000 GHz

NFE

#IFGain:Low

Ref 30.00 dBm

Center 5.51 GHz
#Res BW 560 kHz

Occupied Bandwidth
36.095 MHz
-69.200 kHz
43.87 MHz

Transmit Freq Error
x dB Bandwidth

S

03:09:03 PMDec 19, 2016

Center Freq: 5.510000000 GHz Radio Std: None
Trig: Free Run Avg|Hold: 50/50
&Atten: B dB

Radio Device: BTS

Mkr1 5.50286 GHz
5.5654 dBm

VBW 6 MHz

Total Power 20.2 dBm

99.00 %
-26.00 dB

% of OBW Power
x dB

STATUS

Figure 50 - U-NII 2¢ - 5510 MHz - 26 dB Bandwidth
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e Keysight Spectrum Anabyzer - Occupied BW

Ref Value 30.00 dBm Center Freq: 5.590000000 GHz
—s—-  Trig: Free Run Avg|Hold: T5T56
HIFGain:Low #Atten: 8 dB

Ref Offset 23.85 dB

Mkr1 5.59318 GHz
Ref 30.00 dBm 7.54%

ICenter 5.59 GHz
Res BW 560 kHz VBW 6 MHz

Occupied Bandwidth Total Power 23.0 dBm
36.135 MHz

Transmit Freq Error -60.200 kHz % of OBW Power 99.00 %

x dB Bandwidth 44.70 MHz x dB -26.00 dB

Figure 51 - U-NII 2¢ - 5590 MHz - 26 dB Bandwidth

i T E ALIGN AT 03:11:01 PMDec 19, 2016
Center Freq: 5670000000 GHz Radio Std: None

s  Trig: Free Run Avg|Hold: 50/50
HIFGain:Low #Atten: 8 dB Radio Device: BTS

Mkr1 5.66064 GHz
8.3524 dBm

e Eeysight Spectrum Anabyzer - Occupied BW

ICenter 5.67 GHz
#Res BW 560 kHz VEW 6 MHz

Occupied Bandwidth Total Power 22.8 dBm
36.168 MHz

Transmit Freq Error 175 Hz % of OBW Power 99.00 %

x dB Bandwidth 43.56 MHz x dB -26.00 dB

MsG STATUS

Figure 52 - U-NII 2¢ - 5670 MHz - 26 dB Bandwidth
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6 dB Bandwidth

5755 MHz

5795 MHz

35.91

30.81

Table 74- U-NII 3

e Keysight Spectrum Analyzer - Occupied BW

x dB -6.00 dB

#IFGain:Low

Ref Offset 23.85 dB
Ref 30.00 dBm

Center 5.755 GHz
Res BW 560 kHz

Occupied Bandwidth
36.088 MHz
-47.709 kHz
35.91 MHz

Transmit Freq Error
x dB Bandwidth

08:58:00 AMDec 15,

.Conur Freq: 5.755000000 G.H: Radio Std: None

Trig: Free Run Avg|Hold: 7575

#Atten: 8 dB Radio Device: BTS

Mkr1 5.74852 GHz
5.7085 dBm

VEW 6 MHz

Total Power 21.0 dBm

% of OBW Power 99.00 %
x dB -6.00 dB

STATUS

Figure 53 - U-NII 3 - 5755 MHz - 6 dB Bandwidth

- Keysight Spectrum Analyzer - Occupied BW

x dB -6.00 dB

#FGain:Low

Ref 30.00 dBm

W

Center 5.795 GHz
#Res BW 560 kHz

Occupied Bandwidth
36.155 MHz
-74.428 kHz
30.81 MHz

Transmit Freq Error
x dB Bandwidth

TR LY J
e el

X T ALIGN AUT 03:41:14 PMDec 19, 2016
Center Freq: 5.795000000 GHz Radio Std: None
Trig: Free Run Avg|Hold: 50/50
#Atten: 8 dB

Radio Device: BTS

Mkr1 5.79776 GHz
2.8526 dBm

VEW 6 MHz

Total Power 14.3 dBm

% of OBW Power 99.00 %
x dB -6.00 dB

IM 56

STATUS

Figure 54 - U-NII 3 - 5755 MHz - 6 dB Bandwidth
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FCC 47 CFR Part 15E, Limit Clause 15.407

5150 MHz to 5250 MHz: None specified.
5250 MHz to 5350 MHz: None specified.
5470 MHz to 5725 MHz: None specified.
5725 MHz to 5850 MHz: > 500 kHz.

COMMERCIAL-IN-CONFIDENCE Page 69 of 305



Document Number: 75937080-03 | Issue: 01
COMMERCIAL-IN-CONFIDENCE

Product Service

802.11ac (80 MHz Bandwidth)

26 dB Bandwidth

5210 MHz

84.73

Table 75 - U-NII 1

— Keysight Spectrum Anabyzer - Dccupied BW T

L ENSEEXT : ALIGN AUT 12:28:35 PMDec 15,2016
Center Freqg 5.210000000 GHz Center Freq: 5.210000000 GHz Radio 5td: None
NFE —s—-  Trig: Free Run Avg|Hold: T5T5

MIFGain:Low #Atten: 8 dB Radio Device: BTS
Mkr1

Ref 30.00 dBm

B et e e
P e L L

Center 5.21 GHz
Res BW 910 kHz VBW 8 MHz

Occupied Bandwidth Total Power 20.9 dBm
74.873 MHz

Transmit Freq Error 151.73 kHz % of OBW Power 99.00 %

x dB Bandwidth 84.73 MHz x dB -26.00 dB

MsG STATUS

Figure 55 - U-NII 1 - 5210 MHz - 26 dB Bandwidth
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26 dB Bandwidth

5290 MHz

82.45

Table 76- U-NII 2a

e Eysight Spectrumn Analyzer - Occupied BW =
L : ¥ T E ALIGN AT 12:33:34 PMDec 1
Center Freq 5.290000000 GHz Center Freq: 5.290000000 GHz Radio Std: None
NFE s  Trig: Free Run Avg|Hold: 7575
#IFGain:Low #Atten: 8 dB Radio Device: BTS

Mkr1 5.2858 GHz
3.1328 dBm|

LT e e = T (¥ S T ey w— T
P el

Cen.ter 5.29 GHz
Res BW 910 kHz VBW 8 MHz

Occupied Bandwidth Total Power 19.0 dBm
74.820 MHz

Transmit Freq Error 55.476 kHz % of OBW Power 99.00 %

x dB Bandwidth 82.45 MHz x dB -26.00 dB

M55 STATUS

g ==

35,2016

Figure 56 - U-NII 1 - 5290 MHz - 26 dB Bandwidth
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Product Service

26 dB Bandwidth

5530 MHz 5610 MHz

83.48 85.33

Table 77- U-NII 2c

04:15:23 PMDec 19, 2016

Center Freq 5.530000000 GHz "Center Freq: 5.530000000 GHz Radio Std: None
NFE s  Trig: Free Run Avg|Hold: 50/50

#IFGain:Low &Atten: 8 dB Radio Device: BTS
Mkr1 5.5262 GHz
3.8161 dBm

e Erysight Spectrum Analyzer - Occupied BW

Center 5.53 GHz
Res BW 910 kHz VBW 8 MHz

Occupied Bandwidth Total Power 19.7 dBm
74.955 MHz

Transmit Freq Error -193.09 kHz % of OBW Power 99.00 %

x dB Bandwidth 83.48 MHz x dB -26.00 dB

M55 STATUS

Figure 57 - U-NII 2¢ - 5530 MHz - 26 dB Bandwidth

12:35:11 PMDec 15, 2016

Center Freq 5.610000000 GHz Center Freq: 5.610000000 GHz Radio Std: None
—p—-  Trig: Free Run Avg|Hold: 7575

HIFGain:Low #Atten: 8 dB Radio Device: BTS
Mkr1 5.6276 GHz

== Keysight Spectrum Anabyzer - Occupied BW

Center 5.61 GHz
Res BW 910 kHz VBW 8 MHz

Occupied Bandwidth Total Power 23.9 dBm
75.055 MHz

Transmit Freq Error 41.215 kHz % of OBW Power 99.00 %
x dB Bandwidth 85.33 MHz x dB -26.00 dB

M55 STATUS

Figure 58 - U-NIl 2c - 5610 MHz - 26 dB Bandwidth
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26 dB Bandwidth

5775 MHz

74.39

Table 78- U-NII 3

ENSE:EXT £ ALIGN AUT 12:36:30 PM Dec 15, 2016
Center Freq: 5.775000000 GHz Radio Std: None
s  Trig: Free Run Avg|Hold: 7575
HIFGain:Low #Atten: 8 dB Radio Device: BTS

[ Keysight Spectrum Analyzer - Occupied BW

x dB -6.00 dB

Ref 30.00 dBm

Res BW 910 kHz VEW 8 MHz

Occupied Bandwidth Total Power 21.1 dBm
74.874 MHz

Transmit Freq Error 57.793 kHz % of OBW Power 99.00 %

x dB Bandwidth 74.39 MHz x dB -6.00 dB

MsG STATUS

Figure 59 - U-NII 3 - 5775 MHz - 6 dB Bandwidth

FCC 47 CFR Part 15E, Limit Clause 15.407

5150 MHz to 5250 MHz: None specified.
5250 MHz to 5350 MHz: None specified.
5470 MHz to 5725 MHz: None specified.
5725 MHz to 5850 MHz: > 500 kHz.

2.3.7 Test Location and Test Equipment Used

This test was carried out in RF Laboratory 1.

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due
(months)
Rubidium Standard Rohde & Schwarz XSRM 1316 6 05-Mar-2017
Hygrometer Rotronic 1-1000 3220 12 23-Aug-2017
Secure Sync 1200-
Frequency Standard Spectracom 0408-0601 4393 6 05-Mar-2017
PXA Signal Analyser KeysigMCSTechnologies [ N9030A 4654 12 06-Oct-2017
Table 79
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2.4

241

242

2.4.3

244

245

Product Service

Authorised Band Edges

Specification Reference

FCC 47 CFR Part 15E, Clause 15.407(b)

Equipment Under Test and Modification State

DAQRI Smart Helmet, S/N: 1829C-DC8-6UPN9XJWJW - Modification State 0
Date of Test

20-February-2017 to 25-February-2017

Test Method

The test was performed in accordance with ANSI C63.10, Clause 12.7 4.

Peak measurements were made in accordance with ANSI C63.10, Clause 12.7.6.
Average measurements were made in accordance with ANSI C63.10, Clause 12.7.7.3.
In the following plots the indicated limit line equated to -27dBm/MHz.
Environmental Conditions

Ambient Temperature 18.0-21.2°C
Relative Humidity 31.0-49.8 %
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