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EE Order Number: F2LQ5479A Client: Cervis Inc.

LaBs

11

1.2

1.3

1.4

Model: HH-2HO06

ADMINISTRATIVE INFORMATION

Measurement Location:
F2 Labs in Middlefield, Ohio. Site description and attenuation data are on file with the
FCC's Sampling and Measurement Branch at the FCC Laboratory in Columbia, MD.

Measurement Procedure:

All measurements were performed according to the 2003 version of ANSI C63.4 and
recommended FCC procedure of measurement of DTS operating under Section 15.247
and in KDB558074. A list of the measurement equipment can be found in Section 6.

Uncertainty Budget:

Radiated Emission

e Combined Uncertainty (+ or -) 2.24 dB
e Expanded Uncertainty (+ or -) 4.48 dB

This uncertainty represents an expanded uncertainty expressed at approximately the
95% confidence level using a coverage factor of k=2.

Document History:

Document Number Description Issue Date Appéc;/ved

F2LQ5479A-01E First Issue Oct. 16, 2013 W. Fuster

F2LQ5479A-01E Rev. 1 | "9 34 PR-69-75: | 0 15 2013 W. Fuster

pp. 76-78

F2LQ5479A-01E Rev, 2 | Revisiontofinished | 99 5593 W. Fuster
product certification

F2LQ5479A-01E Rev, 3 | Revisionstotest | .. 19 5013 W. Fuster
equipment listings
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E Order Number: F2LQ5479A Client: Cervis Inc.
Lass | Model: HH-2H06

2 SUMMARY OF TEST RESULTS

Test Name Standard(s) Results
-6dB Occupied Bandwidth CFR 47 Part 15.247(a)(2) / KDB558074 Complies
Conducted Output Power CFR 47 Part 15.247(b)(3) / KDB558074 Complies

Conducted Spurious

Emissi CFR 47 Part 15.247(d) / Part 15.209 / KDB558074 Complies
missions

Radiated Spurious
Emission with 3.8dBi CFR 47 Part 15.247(d) / Part 15.209 / KDB558074 Complies
Integral Antenna

Peak Power Spectral

D . CFR 47 Part 15.247(e) / KDB558074 Complies
ensity

Note: product was operated using AAA batteries.
Requirements of 15.31 were met by using new batteries.

Modifications Made to the Equipment

None
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EE Order Number: F2LQ5479A
LaBsS

TABLE OF MEASURED RESULTS

Client: Cervis Inc.
HH-2HO06

Model:

Test High Channel Mid Channel Low Channel
2.480GHz 2.440GHz 2.405GHz
Conducted Output 99.77mwW 98.628mwW 99.083mwW
Power (19.99dBm) (19.94dBm) (19.95dBm)
Conducted Output
Power Limit 1 Watt, (30dBm) 1 Watt, (30dBm) 1 Watt, (30dBm)
E.l.R.P. with 3.8dBi 239.33mW 236.591mwW 237.68mW
Integral antenna (23.79dBm) (23.74dBm) (23.76dBm)
_— 4 Watts, 4 Watts, 4 Watts,
E.ILR.P. Limit (36.02dBm) (36.02dBm) (36.02dBm)
Peak Power 7.327 dBm 7.312 dBm 7.831 dBm
Spectral Density
Peak Power
Spectral Density 8 dBm 8 dBm 8 dBm
Limit
-6dB Occupied 2.335 MHz 2.310 MHz 2.270 MHz
bandwidth
-6dB Occupied
Bandwidth Limit > 500KHz > 500KHz > 500KHz
Form EMC001-012413
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EE Order Number: F2LQ5479A Client: Cervis Inc.
Lass | Model: HH-2H06

4 ENGINEERING STATEMENT

This report has been prepared on behalf of Cervis Inc. to provide documentation for the
testing described herein. This equipment has been tested and found to comply with
Part 15.247 of the FCC Rules using ANSI C63.4 2003 and KDB558074 standards. The
test results found in this test report relate only to the items tested.
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FEE Order Number: F2LQ5479A Client: Cervis Inc.
LaBs

5.1

5.2

5.3

5.4

5.5

5.6

5.7

5.8

5.9

Model: HH-2HO06

EUT INFORMATION AND DATA

Equipment Under Test:
Product: SmaRT Portable Radio
Model: HH-2H06

Serial No.: None

FCC ID: LOB2HO06

Trade Name:
Structured Mining Systems, Inc. d.b.a. Cervis Inc.

Power Supply:
Non-rechargeable AAA Batteries

Applicable Rules:
CFR 47, Part 15.247, subpart C

Equipment Category:
Radio Transmitter-DTS

Antenna:
3.8dBi gain Integral Chip antenna

Accessories:
N/A

Test Item Condition:
The equipment to be tested was received in good condition.

Testing Algorithm:

The EUT was configured to permit frequency changes from low-mid-upper transmission
channel using digital modulation (required for digital transmission systems). For RF
antenna conducted tests, the EUT was equipped with an SMA connector for connection
to the measuring equipment. For radiated emissions tests, in a semi-anechoic chamber
and on the OATS, the EUT was equipped with integral/internal chip antenna. The
highest emissions were recorded in the data tables.
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FEE Order Number: F2LQ5479A
LaBsS

6 FCC PART 15.247(a)(2) — OCCUPIED BANDWIDTH

6.1 Requirements:
The 6dB bandwidth shall be greater than 500 kHz.

Client: Cervis Inc.

Model:

HH-2HO06

Bandwidth measurements were made at the low (2.405 GHz), mid (2.440 GHz) and

upper (2.480 GHz) frequencies. The bandwidth was measured using the

marker function.

6.2 Equipment Used:

analyzer’'s

Equipment Tvpe Asset Calibration
quip yp Number Manufacturer Model Serial Number Due Date
Temp/Hum. CL137 Extech RH520 CH16992 Apr. 17, 2014
Recorder
Receiver CL151 Rohde & Schwarz ESU40 100319 Oct. 31, 2014
Cab'e:Lg'sim Low | cL116 A.H. Systems, Inc. SAC-26G-0.3 206 Mar. 1, 2014
Spectrum Analyzer CL138 Agilent Technologies E4407B US41192779 Oct. 31, 2013
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EE Order Number: F2LQ5479A
LaBs

6.3 Occupied Bandwidth Test Data

Client: Cervis Inc.
Model: HH-2HO06

Test Date:

Sept. 14, 2013

Test Engineer:

K. Littell

Standards:

CFR 47 Part 15.247(a)(2);

Air Temperature:

21.9°C

KDB558074

Relative Humidity:

43%

*RBW 100 kHz Marker 1 [T1 ]

* VBW 300 kHz 5.78 dBm

Ref 30 dBm *Att 30 dB

* SWT 20 ms

2.479108974 GHz

30

Deltd 1 [T1

2.083333333 MH=z

—20

|
i
R

it

—-20

——-40

I P

——-50

—-60

=70

Center 2.48 GHz

Date: 14.SEP.2013 17:16:33
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E/E Order Number: F2LQ5479A Client: Cervis Inc.
Lass ! Model: HH-2H06

*RBW 100 kHz Marker 1 [T1 ]

* VBW 300 kHz 4.78 dBm
Ref 30 dBm *Att 30 dB * SWT 20 ms 2.404108974 GHz
30 Deltd 1 [T1

{1.39 ae
2.083333333 muz|[EN
-20
H

|

B ik
AN -
e oy,

——-40 WWV\(
WM{‘VW

—-50

&

——-60

-70

Center 2.405 GHz 10 MHz/ Span 100 MHz

Date: 14.SEP.2013 17:17:46
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E/E Order Number: F2LQ5479A Client: Cervis Inc.
Lass ! Model: HH-2H06

*RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 5.13 dBm
Ref 30 dBm *Att 30 dB * SWT 20 ms 2.439007692 GHz
30 Deltd 1 [T1
¢.30 dB
2.083333333 muz|EN
-20
m
panoci -10 J,%
-0
f L PS
--10 "/ \.\
--20 f
J\/‘I\’ v\‘v‘« 3DB
-_ £, AC
30 J\AWJ \IVW\M,«[L[W
W“W‘Mmﬁ S L
--50
--60
-70
Center 2.4402 GHz 10 MHz/ Span 100 MHz

Date: 14.SEP.2013 17:23:34
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FEE Order Number: F2LQ5479A
LaBsS

7 FCC PART 15.247(b)(3) - CONDUCTED OUTPUT POWER

Client: Cervis Inc.
Model: HH-2HO06

The EUT antenna port was fitted with an SMA connector and directly connected to the

input of the receiver. The peak power output was measured.

7.1 Requirements:
The peak power output shall be 1 watt (30 dBm) or less when using an antenna with a
gain of less than 6dBi. For antennas having a gain of more than 6dBi, the limit is

reduced by 1dB for every dB the antenna gain is over 6dBi.

7.2  Equipment Used:

Equipment Tvbe Asset Calibration
quip yp Number Manufacturer Model Serial Number Due Date
Temp/Hum. CL137 Extech RH520 CH16992 Apr. 17, 2014
Recorder
Receiver CL151 Rohde & Schwarz ESU40 100319 Oct. 31, 2014
Cab'e:Lg'sim Low | cL116 A.H. Systems, Inc. SAC-26G-0.3 206 Mar. 1, 2014
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E Order Number: F2LQ5479A Client: Cervis Inc.
Lass | Model: HH-2H06

7.3 Conducted Output Power Test Data
Test Date: Sept. 28, 2013 Test Engineer: K. Littell
_ CFR 47 Part 15.247(b)(3); Air Temperature: 21.9°C
Standards:
KDB558074 Relative Humidity: 43%

1 “MC * RBW 1 MHz
* VBW 3 MHz

Ref 25 dBm * Att 25 dB SWT 2.5 ms
[—20 ]
— 1|

2]
[— O
[——-30
[——40
- —-50

PS
[——60

3DB
[——70 DC
Center 2.48 GHz 300 kHz/ Span 3 MHz

Tx Channel
Bandwidth 2.08 MHz Power 19.99 dBm

Date: 28.SEP.2013 14:40:51
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E/E Order Number: F2LQ5479A Client: Cervis Inc.
Lass ! Model: HH-2H06

* RBW 1 MHz
* VBW 3 MHz
Ref 25 dBm *Att 25 dB * SWT 20 ms

PS

3DB
——70 DC

Center 2.405 GHz 300 kHz/ Span 3 MHz

Tx Channel
Bandwidth 2.08 MHz Power 19.95 dBm

Date: 28.SEP.2013 15:27:00

Form EMC001-012413
Report Number: F2LQ5479A-01E Rev. 3 Page 14 of 61 Issue Date: Dec. 19, 2013



E/E Order Number: F2LQ5479A Client: Cervis Inc.
Lass ! Model: HH-2H06

“ontrolled by EMC32 * RBW 1 MHz
* VBW 3 MHz
Ref 25 dBm * Attt 25 dB * SWT 50 ms

——-20

——-30

——-40

—-50
PS

—-60
3DB

——-70 DC

Center 2.44 GHz 300 kHz/ Span 3 MHz

Tx Channel
Bandwidth 2.08 MHz Power 19.93 dBm

Date: 28.SEP.2013 15:05:56
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FEE Order Number: F2LQ5479A Client: Cervis Inc.
LaBs

Model: HH-2HO06

8 FCC Part 15.247(c) — CONDUCTED SPURIOUS EMISSIONS
The following tests were performed to demonstrate compliance.
RF Antenna Conducted Test
The EUT antenna port was fitted with an SMA connector and directly connected to the
input of the spectrum analyzer.
8.1 Requirements:
All Spurious Emissions must be at least 20dB down from the highest emission level
measured within the authorized band up through the tenth harmonic.
Spurious emissions measurements were made at the low, mid, and upper channels with
the appropriate spectrum analyzer impulse bandwidth. Additionally, 20dB down points
were measured for the low and high channels to verify band edge compliance.
8.2 Equipment Used:
Equipbment Tvpe Asset Calibration
quip yp Number Manufacturer Model Serial Number Due Date
Temp/Hum. CL137 Extech RH520 CH16992 Apr. 17, 2014
Recorder
Spectrum Analyzer CL138 Agilent Technologies E4407B US41192779 Oct. 31, 2013
Cab'e:Lg'Sim Low 1 cl116 A.H. Systems, Inc. SAC-26G-0.3 206 Mar. 1, 2014
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EE Order Number: F2LQ5479A

LaBs

8.3 Test Data— CONDUCTED SPURIOUS EMISSIONS

Client: Cervis Inc.

Model: HH-2HO06

Test Date: Aug. 21, 2013; Sept. 18, 2013 Test Engineer: K. Littell
_ CFR 47 Part 15.247(d) / Part 15.209; | Air Temperature: 22.2°C
Standards: : -
KDB558074 Relative Humidity: 43%
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EE Order Number: F2LQ5479A

LaBs

Form EMC001-012413
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EE Order Number: F2LQ5479A Client: Cervis Inc.
Lass! Model: HH-2H06
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EE Order Number: F2LQ5479A Client: Cervis Inc.
Lass! Model: HH-2H06

Low Channel, cont’d

Peak Search

Meas Tools»

Next Peak

Next Pk Right

Next Pk Left

Peak Search

Meas Tools»

[ —
o L of 2
e

Form EMC001-012413
Report Number: F2LQ5479A-01E Rev. 3 Page 20 of 61 Issue Date: Dec. 19, 2013



EE Order Number: F2LQ5479A Client: Cervis Inc.
Lass! Model: HH-2H06

Low Channel, cont’d
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EE Order Number: F2LQ5479A Client: Cervis Inc.
Lass! Model: HH-2H06

Mid-Channel
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EE Order Number: F2LQ5479A Client: Cervis Inc.
Lass! Model: HH-2H06

Mid-Channel, cont’d
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Next Peak
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Next Pk Left

Min Search

Pk-Pk Search

More
1of 2

Peak Search

Meas Tools»

Form EMC001-012413
Report Number: F2LQ5479A-01E Rev. 3 Page 23 of 61 Issue Date: Dec. 19, 2013



EE Order Number: F2LQ5479A Client: Cervis Inc.
Lass! Model: HH-2H06

Mid-Channel, cont’d
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EE Order Number: F2LQ5479A Client: Cervis Inc.
Lass! Model: HH-2H06

Mid-Channel, cont’d
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EE Order Number: F2LQ5479A Client: Cervis Inc.
Lass! Model: HH-2H06

Mid-Channel, cont’d

Peak Search
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EE Order Number: F2LQ5479A Client: Cervis Inc.
Lass! Model: HH-2H06
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EE Order Number: F2LQ5479A Client: Cervis Inc.
Lass! Model: HH-2H06

High Channel, cont’d
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EE Order Number: F2LQ5479A Client: Cervis Inc.
Lass! Model: HH-2H06
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EE Order Number: F2LQ5479A
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Form EMC001-012413
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EE Order Number: F2LQ5479A Client: Cervis Inc.
Lass! Model: HH-2H06

High Channel, cont’d
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FEE Order Number: F2LQ5479A
LaBsS

9 RADIATED SPURIOUS EMISSION

The EUT antenna port was fitted with its integral/internal chip antenna.
All emissions

Client: Cervis Inc.

Model:

emissions were measured on the Open Area Test Site (OATS).
generated that fall in the restricted bands per FCC Part 15.205 were examined.

9.1 Requirements:
All emissions that fall in the restricted bands defined in FCC Part 15.205 shall not
exceed the maximum field strength listed in FCC Part 15.209(a).

9.2 Equipment Used:

HH-2HO06

Radiated

Equipment Tvbe Asset Calibration
quip yp Number Manufacturer Model Serial Number Due Date
Shield Room 0175 Ray Proof N/A 11645 Verified
Temp/Hum. CL137 Extech RH520 CH16992 Apr. 17, 2014
Recorder
OATS-3m CL017 Compliance Labs N/A 001 Dec. 17, 2013
Receiver CL151 Rohde & Schwarz ESU40 100319 Oct. 31, 2014
Antenna 1-Chamber 0142 ETS/EMCO 3142B 9811-1330 Verified
Antenna 2-OATS 0105 Sunol Sciences JB1 A101101 May 7, 2015
Pre-Amplifier 0139 Hewlett Packard 83006A 3104A00500 Feb. 20, 2014
Active 18" Loop CLO82 A.H. Systems, Inc. SAS-562B 241 Sept. 6, 2014
Antenna
Antenna, Horn CL098 Emco 3115 9809-5580 Dec. 17, 2013
Cab'e:Lg'Sim Low | cr117 A.H. Systems, Inc. SAC-26G-3 207 Dec. 17, 2013
Coaxial Cable CL139 Thermax M17/128-RG400 JB (Brown) Feb,. 21, 2014
Coaxial Cable CL140 Thermax M17/128-RG400 JC (Brown) Feb. 21, 2014
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EE Order Number: F2LQ5479A Client: Cervis Inc.
Lass | Model: HH-2HO06

9.3 Radiated Spurious Emission Test Data

Test Dates: Aug. 29-30, 2013; Dec. 4, 2013 | Test Engineer: K. Littell

CFR 47 Part 15.247(d); Air Temperature: 20.9-21.4°C

Standards:

Part 15.209 / KDB558074 Relative Humidity: 40-42%

Notes: Plots are peak, max hold prescan data included only to determine what frequencies to
investigate and measure. No emissions from the EUT were measurable over the ambient
noise floor. The readings did not change with EUT on and EUT off. At least 6 of the highest
frequencies were measured per ANSI 63.4 but these were ambient frequencies which did not
change with the EUT on. The test distance was shortened to 1 meter and still no emissions
from the EUT were visible.

Radiated Spurious Emission with 3.8dBi Integral Antenna: Low Channel

F-Squared Laboratories Analyzer Details. RBW: 1kHz, VBW: 3kHz, Sweep: Peak Hold
Notes: RE Prescan, EUTOperating Battery power
Spectrum Analyzer Trace Data 4
pectru vz Standard: FCC 15.247/RSS-210; Low Ch. Spurious w/Iintegral Antenna
Corrected Graph

90.07
80.0
70.04
60.07
50.0%
40.07
30.0%
20.04
10.0%
0
-10.07
-20.0
-30.07

-40.0 t t t t t t t } t i
9.0K 23.1K 37.2K 51.3K 65.4K 79.5K 93.6K 107.7K 121.8K 135.9K 150.0K

Frequency EUT. HH-2H06
F:\Ohio\Customers\Cerv is\F2LQ5479A\General\Test Data\RE_Grab Trace.TIL Customer: F2LQ5479A

Amplitude

|

FAVAY
WWWW“\W\WWWMW

03:38:41 PM, Thursday, August 29, 2013 Company: Cervis

F-Squared Laboratories Analyzer Details. RBW: 100kHz, VBW: 300kHz, Sweep: Peak Hold
Notes: RE Prescan, EUTOperating Battery power

Spect Anal T Dat:
pectrum Analyzer lrace Data Standard: FCC 15.247/RSS-210; Low Ch. Spurious w/Integral Antenna

Corrected Graph
200F
100F

0
-10.0
-20.0
-30.0
-40.07
-50.07
-60.07
-70.0
-80.07
-90.0

-100.03

-110.03

Amplitude

-120.0 t t t t t t t t t i
150.0K 3.1M 6.1M 9.1M 12.1M 15.1M 18.1M 21.0M 24.0M 27.0M 30.0M
Frequency EUT. HH-2H06

C:\Documents and Settings\f2labs\Desktop\Clients\Cerv is\RE_Grab Trace.TIL Customer: F2LQ5479A

06:10: 49 AM, Friday, August 30, 2013 Company: Cervis
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Eg Order Number: F2LQ5479A
ijn

Model:

Client: Cervis Inc.

HH-2HO06

Radiated Spurious Emission with 3.8dBi Integral Antenna: Low Channel, cont’d

F-Squared Laboratories
Spectrum Analyzer Trace Data

Corrected Graph

Amplitude

F:\Ohio\Customers\Cerv is\F2LQ5479A\General\Test Data\RE_Grab Trace.TIL
03:54:29 PM, Thursday, August 29, 2013
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E Order Number: F2LQ5479A
]

LaBs:

Client: Cervis Inc.

Model:

HH-2HO06

Radiated Spurious Emission with 3.8dBi Integral Antenna: Low Channel, cont’d

F-Squared Laboratories
Spectrum Analyzer Trace Data
Corrected Graph
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Analyzer Details. RBW: 1MHz, VBW: 3VHz, Sweep: Peak Hold
Notes: RE Prescan, Horz, EUT Operating Battery power
Standard: FCC 15.247/RSS-210; Low Ch. Spurious w/Integral Antenna
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E Order Number: F2LQ5479A
]

LaBs:

Client: Cervis Inc.
Model: HH-2HO06

Radiated Spurious Emission with 3.8dBi Integral Antenna: Low Channel, cont’d

F-Squared Laboratories
Spectrum Analyzer Trace Data
Corrected Graph
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Analyzer Details. RBW: 1MHz, VBW: 3VMHz, Sweep: Peak Hold

Notes: RE Prescan, Horz, EUT Operating Battery power
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E Order Number: F2LQ5479A
]

LaBs:

Client: Cervis Inc.
Model: HH-2HO06

Radiated Spurious Emission with 3.8dBi Integral Antenna: Low Channel, cont’d

F-Squared Laboratories
Spectrum Analyzer Trace Data
Corrected Graph
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Analyzer Details. RBW: 1MHz, VBW: 3VHz, Sweep: Peak Hold
Notes: RE Prescan, Horz, EUT Operating Battery power
Standard: FCC 15.247/RSS-210; Low Ch. Spurious w/Integral Antenna
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E Order Number: F2LQ5479A
]

LaBs:

Client: Cervis Inc.

Model:

HH-2HO06

Radiated Spurious Emission with 3.8dBi Integral Antenna: Low Channel, cont’d

F-Squared Laboratories
Spectrum Analyzer Trace Data
Corrected Graph

30.0
2001
1001

0

Analyzer Details. RBW: 1MHz, VBW: 3VHz, Sweep: Peak Hold
Notes: RE Prescan, Horz, EUT Operating Battery power
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E Order Number: F2LQ5479A
]

LaBs:

Client: Cervis Inc.
Model: HH-2HO06

Radiated Spurious Emission with 3.8dBi Integral Antenna: Low Channel, cont’d

F-Squared Laboratories

Spectrum Analyzer
Corrected Graph
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E Order Number: F2LQ5479A
]

LaBs:

Client: Cervis Inc.
Model: HH-2HO06

Radiated Spurious Emission with 3.8dBi Integral Antenna: Mid Channel

F-Squared Laboratories
Spectrum Analyzer Trace Data

Corrected Graph
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E Order Number: F2LQ5479A
]

LaBs:

Client: Cervis Inc.
Model: HH-2HO06

Radiated Spurious Emission with 3.8dBi Integral Antenna: Mid Channel, cont’d

F-Squared Laboratories

Spectrum Analyzer Trace Data

Corrected Graph
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E Order Number: F2LQ5479A
]

LaBs:

Client: Cervis Inc.
Model: HH-2HO06

Radiated Spurious Emission with 3.8dBi Integral Antenna: Mid Channel, cont’d

F-Squared Laboratories
Spectrum Analyzer Trace Data
Corrected Graph
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Analyzer Details. RBW: 1MHz, VBW: 3MHz, Sweep: Peak Hold
Notes: RE Prescan, Horz, EUT Operating Battery power
Standard: FCC 15.247/RSS-210; Md Ch. Spurious w/Integral Antenna
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E Order Number: F2LQ5479A Client: Cervis Inc.
Lass! Model: HH-2HO06

Radiated Spurious Emission with 3.8dBi Integral Antenna: Mid Channel, cont’d

F-Squared Laboratories Analyzer Details. RBW: 1MHz, VBW: 3MHz, Sweep: Peak Hold
Notes: RE Prescan, Horz, EUT Operating Battery power
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E Order Number: F2LQ5479A
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LaBs:

Client: Cervis Inc.
Model: HH-2HO06

Radiated Spurious Emission with 3.8dBi Integral Antenna: Mid Channel, cont’d

F-Squared Laboratories
Spectrum Analyzer Trace Data
Corrected Graph
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Analyzer Details. RBW: 1MHz, VBW: 3VHz, Sweep: Peak Hold
Notes: RE Prescan, Horz, EUT Operating Battery power
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E Order Number: F2LQ5479A
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LaBs:

Client: Cervis Inc.

Model:

HH-2HO06

Radiated Spurious Emission with 3.8dBi Integral Antenna: Mid Channel, cont’d

F-Squared Laboratories
Spectrum Analyzer Trace Data
Corrected Graph
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Analyzer Details. RBW: 1MHz, VBW: 3VHz, Sweep: Peak Hold
Notes: RE Prescan, Horz, EUT Operating Battery power
Standard: FCC 15.247/RSS-210; Md Ch. Spurious w/Integral Antenna
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E Order Number: F2LQ5479A
]

LaBs:

Client: Cervis Inc.

Model:

HH-2HO06

Radiated Spurious Emission with 3.8dBi Integral Antenna: Mid Channel, cont’d

F-Squared Laboratories
Spectrum Analyzer Trace Data

Corrected Graph
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Notes: RE Prescan, Horz, EUT Operating Battery power
Standard: FCC 15.247/RSS-210; Md Ch. Spurious w/Integral Antenna

0
-10.0
200

30,0 B A A A A A A A A A AN AAAAA A AAANAAA AN AN i AN A A PN N NN AN AN NN S NI

-40.0 1
50.0 1
-60.0
-70.0

0.0
18.0G

| | | |
19.‘4(3 20?1G ZO.ISG 21.I5G
Frequency

F:\Ohio\Customers\Cerv is\F2LQ5479A\General\Test Data\RE_Grab Trace.TIL

02:55:53 PM, Thursday, August 29, 2013

|
T
22.2G

| | | |
229G 236G 243G 25.0G
EUT. HH-2H06

Customer: F2LQ5479A
Company: Cervis

F-Squared Laboratories
Spectrum Analyzer Trace Data

Corrected Graph

Amplitude

300
2001
1001

0

Analyzer Details. RBW: 1MHz, VBW: 3MHz, Sweep: Peak Hold
Notes: RE Prescan, Vert, EUT Operating Battery power
Standard: FCC 15.247/RSS-210; Md Ch. Spurious w/Integral Antenna
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E Order Number: F2LQ5479A
]

LaBs:

Client: Cervis Inc.
Model: HH-2HO06

Radiated Spurious Emission with 3.8dBi Integral Antenna: High Channel

F-Squared Laboratories
Spectrum Analyzer Trace Data

Corrected Graph
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Analyzer Details. RBW: 1kHz, VBW: 3kHz, Sweep: Peak Hold
Notes: RE Prescan, EUTOperating Battery power
Standard: FCC 15.247/RSS-210; High Ch. Spurious w/integral Antenna
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Spectrum Analyzer Trace Data
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Analyzer Details. RBW: 100kHz, VBW: 300kHz, Sweep: Peak Hold
Notes: RE Prescan, EUTOperating Battery power
Standard: FCC 15.247/RSS-210; High Ch. Spurious w/integral Antenna
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E Order Number: F2LQ5479A
]

LaBs:

Client: Cervis Inc.
Model: HH-2HO06

Radiated Spurious Emission with 3.8dBi Integral Antenna: High Channel, cont’d

F-Squared Laboratories

Spectrum Analyzer Trace Data

Corrected Graph
200F
100F

Analyzer Details. RBW: 100kHz, VBW: 300kHz, Sweep: Peak Hold
Notes: RE Prescan, Horz EUT Operating Battery power
Standard: FCC 15.247/RSS-210; High Ch. Spurious w/integral Antenna
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03:53:41 PM, Thursday, August 29, 2013
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Analyzer Details. RBW: 100kHz, VBW: 300kHz, Sweep: Peak Hold
Notes: RE Prescan, Vert EUTOperating Battery power
Standard: FCC 15.247/RSS-210; High Ch. Spurious w/Integral Antenna
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E Order Number: F2LQ5479A
]

LaBs:

Client: Cervis Inc.
Model: HH-2HO06

Radiated Spurious Emission with 3.8dBi Integral Antenna: High Channel, cont’d

F-Squared Laboratories
Spectrum Analyzer Trace Data
Corrected Graph

300
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Analyzer Details. RBW: 1MHz, VBW: 3VHz, Sweep: Peak Hold
Notes: RE Prescan, Horz, EUT Operating Battery power
Standard: FCC 15.247/RSS-210; High Ch. Spurious w/integral Antenna
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F:\Ohio\Customers\Cerv is\F2LQ5479A\General\Test Data\RE_Grab Trace.TIL

EUT: HH-2HO06
Customer: F2LQ5479A

02:32:29 PM, Thursday, August 29, 2013
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Spectrum Analyzer Trace Data
Corrected Graph
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Analyzer Details. RBW: 1MHz, VBW: 3MHz, Sweep: Peak Hold
Notes: RE Prescan, Vert, EUT Operating Battery power
Standard: FCC 15.247/RSS-210; High Ch. Spurious w/Integral Antenna
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E Order Number: F2LQ5479A
]

LaBs:

Client: Cervis Inc.
Model: HH-2HO06

Radiated Spurious Emission with 3.8dBi Integral Antenna: High Channel, cont’d

F-Squared Laboratories
Spectrum Analyzer Trace Data
Corrected Graph

300
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Analyzer Details. RBW: 1MHz, VBW: 3VHz, Sweep: Peak Hold

Notes: RE Prescan, Horz, EUT Operating Battery power

Standard: FCC 15.247/RSS-210; High Ch. Spurious w/integral Antenna
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F:\Ohio\Customers\Cerv is\F2LQ5479A\General\Test Data\RE_Grab Trace.TIL

02:31:19 PM, Thursday, August 29, 2013
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Analyzer Details. RBW: 1MHz, VBW: 3MHz, Sweep: Peak Hold

Notes: RE Prescan, Vert, EUT Operating Battery power

Standard: FCC 15.247/RSS-210; High Ch. Spurious w/Integral Antenna
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E Order Number: F2LQ5479A
]

LaBs:

Client: Cervis Inc.

Model:

HH-2HO06

Radiated Spurious Emission with 3.8dBi Integral Antenna: High Channel, cont’d

F-Squared Laboratories
Spectrum Analyzer Trace Data
Corrected Graph

300
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0

Analyzer Details. RBW: 1MHz, VBW: 3MHz, Sweep: Peak Hold
Notes: RE Prescan, Horz, EUT Operating Battery power
Standard: FCC 15.247/RSS-210; High Ch. Spurious w/Integral Antenna
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Corrected Graph

30.0
2001
100

Analyzer Details. RBW: 1MHz, VBW: 3VMHz, Sweep: Peak Hold
Notes: RE Prescan, Vert, EUT Operating Battery power
Standard: FCC 15.247/RSS-210; High Ch. Spurious w/Integral Antenna
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E Order Number: F2LQ5479A
]

LaBs:

Client: Cervis Inc.

Model:

HH-2HO06

Radiated Spurious Emission with 3.8dBi Integral Antenna: High Channel, cont’d

F-Squared Laboratories
Spectrum Analyzer Trace Data
Corrected Graph

300
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Analyzer Details. RBW: 1MHz, VBW: 3VHz, Sweep: Peak Hold
Notes: RE Prescan, Vert, EUT Operating Battery power
Standard: FCC 15.247/RSS-210; High Ch. Spurious w/integral Antenna
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Analyzer Details. RBW: 1MHz, VBW: 3MHz, Sweep: Peak Hold
Notes: RE Prescan, Horz, EUTOperating Battery power
Standard: FCC 15.247/RSS-210; High Ch. Spurious w/Integral Antenna
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E Order Number: F2LQ5479A
]

LaBs:

Client: Cervis Inc.

Model:

HH-2HO06

Radiated Spurious Emission with 3.8dBi Integral Antenna: High Channel, cont’d

F-Squared Laboratories
Spectrum Analyzer Trace Data

Corrected Graph

Amplitude
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Analyzer Details. RBW: 1MHz, VBW: 3VHz, Sweep: Peak Hold
Notes: RE Prescan, Horz, EUT Operating Battery power
Standard: FCC 15.247/RSS-210; High Ch. Spurious w/integral Antenna
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02:21:18 PM, Thursday, August 29, 2013
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Analyzer Details. RBW: 1MHz, VBW: 3MHz, Sweep: Peak Hold
Notes: RE Prescan, Vert, EUT Operating Battery power
Standard: FCC 15.247/RSS-210; High Ch. Spurious w/Integral Antenna
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E Order Number: F2LQ5479A Client: Cervis Inc.
Lass | Model: HH-2H06

Measurements

Low Channel

Frequency | MaxPeak Limit QuasiPeak Limit Average Limit Bandwidth Corr.
(MHz) (dBuVv/m) (dBpVv/im) (dBpVv/im) (dBuv/m) | (dBpV/m) | (dBuV/m) (kHz) Polarity | (dB)

31.550000 ---- 25.30 40.0 - 120.000 | H 19.7

31.970000 ---- 26.70 40.0 - 120.000 | V 19.4

54.420000 19.45 40.0 120.000 | V 8.9

55.230000 22.97 40.0 120.000 | H 8.6

72.880000 18.13 40.0 120.000 | V 9.0

74.560000 18.06 40.0 120.000 | H 9.6
122.240000 ---- 27.12 43.5 -—-- 120.000 | V 15.5
122.250000 ---- 21.99 43.5 -—-- 120.000 | H 15.8
166.680000 26.44 43.5 120.000 | H 145
176.320000 20.33 43.5 120.000 | H 14.2
177.770000 28.25 43.5 120.000 | V 13.9
1800.32000 50.23 74.0 34.14 54.0 1000.000 | V 275
1800.64000 53.18 74.0 34.58 54.0 1000.000 | H 28.1
2380.00000 54.87 74.0 33.79 54.0 1000.000 | H 28.9
2380.00000 56.12 74.0 34.12 54.0 1000.000 | V 28.7
2395.00000 57.24 74.0 38.65 54.0 1000.000 | V 29.4
2395.00000 59.19 74.0 39.04 54.0 1000.000 | H 29.6
2405.00000 65.61 74.0 45.71 54.0 1000.000 | H 30.0
2405.00000 64.98 74.0 43.22 54.0 1000.000 | V 29.8
2415.00000 63.77 74.0 41.87 54.0 1000.000 | V 29.9
2415.00000 62.31 74.0 43.17 54.0 1000.000 | H 30.2
2483.50000 57.96 74.0 36.11 54.0 1000.000 | V 29.6
2483.50000 58.16 74.0 36.84 54.0 1000.000 | H 29.9
4961.00000 58.22 74.0 43.98 54.0 1000.000 | H 33.1
4961.00000 62.44 74.0 44.60 54.0 1000.000 | V 33.1
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l'? Order Number: F2LQ5479A
Lass !

Client: Cervis Inc.

Model: HH-2HO06
Mid Channel

Frequency | MaxPeak Limit QuasiPeak Limit Average Limit Bandwidth Polarity Corr.
(MHz) (dBuVv/m) (dBpVv/im) (dBpVv/m) (dBuv/im) | (dBpV/m) | (dBuVv/m) (kHz) (dB)
31.550000 ---- 25.12 40.0 - 120.000 | H 19.7
31.970000 ---- 28.17 40.0 - 120.000 | V 19.4
54.420000 20.22 40.0 120.000 | V 8.9
55.230000 23.00 40.0 120.000 | H 8.6
72.880000 21.14 40.0 120.000 | V 9.0
74.560000 ---- 17.13 40.0 - 120.000 | H 9.6
122.240000 ---- 25.97 43.5 - 120.000 | V 15.5
122.250000 ---- 22.89 43.5 - 120.000 | H 15.8
166.680000 25.90 43.5 120.000 | H 145
176.320000 25.47 43.5 120.000 | H 14.2
177.770000 26.99 43.5 120.000 | V 13.9
1800.32000 49.88 74.0 31.90 54.0 1000.000 | V 275
1800.64000 52.89 74.0 32.45 54.0 1000.000 | H 28.1
2350.00000 53.15 74.0 32.56 54.0 1000.000 | H 28.9
2350.00000 52.47 74.0 35.29 54.0 1000.000 | V 28.7
2430.00000 56.24 74.0 37.28 54.0 1000.000 | V 29.4
2430.00000 60.12 74.0 36.99 54.0 1000.000 | H 29.6
2460.00000 64.25 74.0 44.84 54.0 1000.000 | H 30.0
2460.00000 63.81 74.0 43.76 54.0 1000.000 | V 29.8
2483.50000 60.14 74.0 42.37 54.0 1000.000 | V 29.9
2483.50000 58.03 74.0 42.98 54.0 1000.000 | H 29.8
2520.00000 61.72 74.0 41.23 54.0 1000.000 | V 29.9
2520.00000 63.98 74.0 43.11 54.0 1000.000 | H 30.2
4961.00000 58.01 74.0 42.18 54.0 1000.000 | H 33.1
4961.00000 60.33 74.0 43.98 54.0 1000.000 | V 33.1
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l'? Order Number: F2LQ5479A
Lass !

Client: Cervis Inc.

Model: HH-2HO06
High Channel

Frequency | MaxPeak Limit QuasiPeak Limit Average Limit Bandwidth Polarity Corr.
(MHz) (dBpv/im) (dBuv/m) (dBuVv/m) (dBpvim) | (dBpV/m) | (dBuV/m) (kHz) (dB)
31.550000 ---- 26.78 40.0 - 120.000 | H 19.7
31.970000 ---- 27.99 40.0 - 120.000 | V 19.4
54.420000 21.43 40.0 120.000 | V 8.9
55.230000 22.14 40.0 120.000 | H 8.6
72.880000 22.33 40.0 120.000 | V 9.0
74.560000 ---- 18.23 40.0 - 120.000 | H 9.6
122.240000 ---- 25.98 43.5 - 120.000 | V 15.5
122.250000 ---- 23.85 43.5 - 120.000 | H 15.8
166.680000 24.97 43.5 120.000 | H 145
176.320000 26.14 43.5 120.000 | H 14.2
177.770000 27.25 43.5 120.000 | V 13.9
1800.32000 51.33 74.0 33.44 54.0 1000.000 | V 275
1800.64000 51.77 74.0 32.14 54.0 1000.000 | H 28.1
2400.00000 52.21 74.0 33.54 54.0 1000.000 | V 29.6
2400.00000 51.95 74.0 34.16 54.0 1000.000 | H 30.0
2470.00000 53.68 74.0 34.68 54.0 1000.000 | H 28.9
2470.00000 53.46 74.0 36.77 54.0 1000.000 | V 28.7
2475.00000 57.57 74.0 41.35 54.0 1000.000 | V 29.4
2475.00000 58.11 74.0 38.91 54.0 1000.000 | H 29.6
2482.00000 65.10 74.0 44.84 54.0 1000.000 | H 30.0
2482.00000 64.87 74.0 46.22 54.0 1000.000 | V 29.8
2484.00000 63.57 74.0 43.38 54.0 1000.000 | V 29.9
2484.00000 64.13 74.0 43.88 54.0 1000.000 | H 30.2
4961.00000 55.94 74.0 42.31 54.0 1000.000 | H 33.1
4961.00000 63.17 74.0 43.70 54.0 1000.000 | V 33.1
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FEE Order Number: F2LQ5479A
LaBsS

Client: Cervis Inc.
Model: HH-2HO06

10 FCC PART 15.247 — PEAK POWER SPECTRAL DENSITY (PSD)

Peak power spectral density measurements were performed.

10.1 Requirements:
The peak power spectral density shall not exceed +8dBm in any 3 kHz band during any

time interval of continuous transmission.

Power spectral density measurements were performed at a resolution bandwidth of 3
kHz (video bandwidth set at 10 KHz). The peak spectral densities were measured at
the low, mid, and upper channels.

10.2 Equipment Used:

Equipment Tvbe Asset Calibration
quip yp Number Manufacturer Model Serial Number Due Date
Temp/Hum. CL137 Extech RH520 CH16992 Apr. 17, 2014
Recorder
Receiver CL151 Rohde & Schwarz ESU40 100319 Oct. 31, 2014
Cab'e:Lg'sim Low | cL116 A.H. Systems, Inc. SAC-26G-0.3 206 Mar. 1, 2014
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EE Order Number: F2LQ5479A Client: Cervis Inc.
Lass! Model: HH-2H06

10.3 Peak Power Spectral Density Test Data

Test Date: Aug. 22, 2013 Test Engineer: K. Littell
. Air Temperature: 22.2°C
A CFR 47 Part 15.247; ' P ok
KDB558074 Relative Humidity: 43%
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EE Order Number: F2LQ5479A Client: Cervis Inc.
Lass! Model: HH-2H06

ilent  16:42:89 Sep 3, 2813
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E! Order Number: F2LQ5479A Client: Cervis Inc.
LaBS Model: HH-2HO06

11 PHOTOGRAPHS/EXHIBITS — PRODUCT PHOTOS, TEST SETUPS

Radiated Spurious Emission with 3.8dBi Integral Antenna
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E/E Order Number: F2LQ5479A Client: Cervis Inc.
Model: HH-2H06

Conducted Output Power, Peak Power Spectral Density,
-6dB Occupied Bandwidth, and Conducted Spurious Emissions
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