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Top side of Module

Module installed onto Test Fixture PCB
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The following tests demonstrate the testimony to “IC and FCC” Mark Electromagnetic compatibility testing for “CTI

5792” manufactured by City Theatrical Inc. The testing was performed pursuant to RSS-210 Issue 8 & FCC
CFR47, PART 15/C 15.247

Test Applicable Standard Description Result
Radiateq Emissions ICES-003 Issue 5, RSS-Gen The raf:liated emissions are Complies
(Receive Mode) Issue 4, FCC Part 15/B Class B | measured in the 9kHz-26GHz range
Channel Bandwidth RSS-210 Iss.8 A8.1 The channel bandwidth is measured Comblies
FCC Part 15/C 15.247 at -20dB. Minimum 500kHz for DTS P
The channel separation should be
Channel Separation RSS-210 Iss.8 A8.1 reater than ﬂ?e channel BW or Complies
FCC Part 15/C 15.247 g P
25kHz , whichever is greater
Number of Hopping RSS-210 Iss.8 A8.1 ; .
Channels FCC Part 15/C 15.247 At least 15 hopping channels Complies
) less than 0.4seconds during a period
Occupancy Time a1 lee 8 S of 0.4 multiplied by the number of | Complies
] hopping channels
Maximum Peak Conducted Output
RSS-210 Iss.8 A8.4 . .
Output Power ECC Part 15/C 15.247 power will not exceed 0.125W Complies
(21dBm)
E.I.LR.P. will not exceed:
EIRP Emissions Fec '_‘F’,iﬁ'f;/%'jzgfﬁgm)(i) IC: 4W(36dBm) Complies
: FCC: 0.5W (27dBm)
Out-of-band RSS-210 Iss.8 A8.5 At least 20 dB below the highest Comblies
Emissions FCC Part 15/C 15.247 level of the desired power P
Restricted Frequency RSS-Gen Issue 4 Spurious emissions frequency shall Comblies
Bands FCC Part 15/C 15.205 not fall within the restricted bands P
. Antenna with a unique coupling or .
Antenna Requirement FCC Part 15/C 15.203 professionally installed Complies
RF Exposure General Population Exposure Levels .
Evaluation FCC 1.1310 or lower Complies
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All the tests were conducted on a sample of the equipment as requested by City Theatrical Inc. for the purpose of
demonstrating compliance with IC RSS-210 Annex8 and FCC CFR47 PART 15/C 15.247. City Theatrical Inc. is
responsible for the tested product configuration, continued product compliance with these standards listed, and for
the appropriate auditing of subsequent products, as required. Please note that this list of tests may only comprise a
partial list of the tests that are required before a FCC or IC label can be produced by the manufacturer.

This is to certify that the following report is true and correct to the best of our knowledge.

D e o,
X //,(;7/ 5 X A 1J
Tested By David Johanson, Reviewed By Aman Jathaul,
RFEMC Test Engineer

EMC Project Manager
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Section I: GENERAL INFORMATION

PRODUCT DESCRIPTION

Applicant; City Theatrical Inc.

Equipment Under Test: Wireless Module 2.4GHz

Model Number: 5792

Serial Number: ENG-001 Client and ENG-002 Server

Introduction:
The CTI 5792 Wireless Module (EUT) is used in multiple City Theatrical products. It is installed by the
Manufacturer and is setup by professional operators on-site for the final configuration.

The EUT requires +3.3VDC nominal to operate, which it receives from a regulated power supply in the application board.

EUT Test Configuration:

The EUT was provided preprogrammed with custom firmware for EMC compliance testing. It was programmable
by the lab to test the various modulation options and power levels.

The EUT was mounted to Test PCB that is used to provide communications with a PC via USB port; power from
an Auxiliary +5Vdc power port and a UFL flexible cable for the antenna port.

The EUT was powered directly by +5Vdc. A ferrite was added to the power cable to isolate the emissions as this
cable is not part of the normal system.

The EUT was programmed by a PC running Hyperterminal using the USB port. The PC and USB cable were
removed after programming.

The Antenna port was connected directly to a Spectrum Analyzer or Antenna or Terminated as required by the
test.

The EUT has 14 modes (A thru L) of modulation for use by client products, 6 test modes (1-6). All modes (A thru
L) are Frequency Hopping spread spectrum (FHSS). Modes K and L were also tested as DTS Hybrid as per
15.247(f) due to only having 5 channels.

Mode of Operation Description Channels Frequency Range
A Address: 0 Even channels Full Band FHSS 36 2406MHz to 2476 MHz
A Address: 16 Even channels Full Band FHSS 37 2408MHz to 2480MHz
B Address: 0 Odd channels Full Band FHSS 36 2407MHz to 2477MHz
B Address: 16 Odd channels Full Band FHSS 36 2409MHz to 2479MHz
C Even channels Low Sub Band FHSS 15 2406MHz to 2434MHz
D Odd channels Low Sub Band FHSS 15 2407MHz to 2435MHz
E Even channels Mid Sub Band FHSS 15 2428MHz to 2456MHz
F 0Odd channels Mid Sub Band FHSS 15 2429MHz to 2457MHz
G Even channels High Sub Band FHSS 15 2448MHz to 2476MHz
H Odd channels High Sub Band FHSS 15 2449MHz to 2477MHz
| Adaptive Odd Channels Full Band FHSS 20 2407MHz to 2477MHz
J Adaptive Even Channels Full Band FHSS 20 2406MHz to 2476MHz
K Odd channels High Sub Band FHSS 5 2471MHz to 2479MHz
L Even channels High Sub Band FHSS 5 2472MHz to 2480MHz
1 Continuous CW test mode 1 2406

2 Continuous Modulated test mode 1 2406

3 Continuous CW test mode 1 2440

4 Continuous Modulated test mode 1 2440

5 Continuous CW test mode 1 2480

6 Continuous Modulated test mode 1 2480
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Firmware Rev. Number 1.0
Received Date 21 Oct 2014
Received By David Johanson
Sample Log QM1301
Auxiliary Equipment
Manufacturer Dell
Product Description Laptop
Operating System XP
Software Hyperterminal
Manufacturer Samlex
Product Description Variable DC Power Supply
Model Number PSA-302
Cables Description
Description Connector Length Shielding Ferrites
Power Supply Terminal im No yes
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FACILITIES AND ACCREDITATION

Main Laboratory Headquarters:  Quality Auditing Institute
Headquarters Location/Address: 16 — 211 Schoolhouse Street, Coquitlam, BC, 3K 4X9, Canada

Associated Laboratory: Quality Auditing Institute (Remote Location)
EMC Laboratory Address: 19473 Fraser Way, Pitt Meadows, BC, V3Y 2V4, Canada

FCC Test Site Registration Number: (3 m /10 m Open Area Test Site [OATS] and
3 m Semi-Anechoic Chamber [SAC]): 226383

FCC Designation Number: CA9543

Industry Canada Test Site Registration Number (3m SAC): 9543B-1

Standard Council of Canada: ISO/IEC 17025:2005 Accredited Laboratory No. 743

International Accreditation Service Inc.: ISO/IEC 17025:2005 Accredited Laboratory: No. TL-239

ENVIROMENTAL CONDITIONS:
INDOORS, Temperature: 22-28°C, R.H.: 39.7 - 54.4%

MEASUREMENT UNCERTAINTY

Parameter Uncertainty

Radio Frequency +1 x 10-5 MHz
Total RF power, conducted +1 dB

RF power density, conducted +2.75 dB

Spurious emissions, conducted +3 dB
Radiated Emissions +3 dB
Temperature +1°C
Humidity 5 %
DC and low frequency voltages +3 %
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TEST EQUIPMENT LIST

Test Bench Equipment List
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Manufacturer Model Description Serial No. Last Cal Cal Due Date
Tektronix TDS754C Oscilloscope B012403 10-Oct-2013 10-Oct-2016
HP 8648C Signal Generator 3623A03622 30-Oct-2012 30-Oct-2015
Boonton 4200-S/17 RF MicroWattmeter 430519 BG 13-Mar-2013 13-Mar-2016
Power Sensor
Boonton 51033-6E 100kHz-18GHz 15779 18-Mar-2013 18-Mar-2016
Rohde & Schwarz ESU40 EMI Receiver 100011 20-Nov-2014 20-Nov-2017
Rohde & Schwarz ESCI EMI Receiver 1000123 27-Aug-2014 | 27-Aug-2017
Emmission Testing Equipment
Manufacturer Model Description Serial No. Last Cal cga?:e
ETS Lindgren 2165 Turntable 00043677 N/A N/A
ETS Lindgren 2125 Mast 00077487 N/A N/A
FCC-LISN-
FCC 50-25-0 LISN 9927 30-Nov-2012 30-Nov-2015
60cm Active Loop
EMCO 6502 Antenna 2178 14-Jun-2013 10-Jun-2015
9kHz to 30MHz
. Biconilog Antenna
Sunol Sciences JB3 30MHz — 3GHz A042004 31-Oct-2012 31-Oct-2015
Biconical Antenna
AILTECH/Eaton 94455-1 20-200MHz 0931 14-Jun-2013 14-Jun-2016
Log Periodical Antenna ) e o
EMCO 93146 200-1000MHz 9811-5136 14-Jun-2013 10-Jun-2016
Dual Ridge Horn
ETS-LINDGREN 3117 Antenna 75944 29Aug-13 29-Aug-2015
1-18GHz
Pyramidal Horn
EMCO 3160-09 Antenna 9701-1071 30-Aug-2013 30-Aug-2016
18-26GHz
Pyramidal Horn
EMCO 3160-10 Antenna 9708-1055 30-Aug-2013 30-Aug-2016
26-40GHz
ETS Lindgren S201 3 meter Semi-Anechoic 1030 N/A N/A
Chamber
Measurement Software List
Manufacturer Model Version Description
Rhode & Schwarz EMC 32 6.20.0 Emissions Pre-scan Test
Software
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Section Il: Test Information

Markings

According to FCC 47 CFR Part 15 Section 15.19 and ICES 003, a statement similar to the following must be
included on an identification label, which also uniquely identifies the manufactured date, either explicitly or through
a Serial number etc.:

“This equipment complies with FCC Rules, Part 15 and Industry Canada’s ICES 003 for a Class B Digital
Device. Operation is subject to two conditions:

1) This device may not cause harmful interference, and
2) This device must accept any interference that may cause any undesired operation”
Additionally, if the manufacturer markets product to Canada, the following information must be added to the label:

“Cet Apparreil numerique de la Classe B respecte toutes les exigences du Reglement sur le material
brouilleur du Canada.”

User Manual Statements

According to FCC 47 CFR Part 15 Subpart C Section 15.105, and ICES 003, the following statement must be
included in a prominent location in your User’'s Manual:

NOTE: This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant
to part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful
interference when the equipment is operated in a commercial environment. This equipment generates, uses, and
can radiate radio frequency energy, and, if not installed and used in accordance with the instruction manual, may
cause harmful interference to radio communications. Operation of this equipment in a residential area is likely to
cause harmful interference in which case the user will be required to correct the interference at his own expense.

It is also required according to FCC 47 CFR Part 15 Subpart B Section 15.21 that a caution is included such as:

Caution: Changes or modifications to this equipment, not expressly approved by the manufacturer could
void the user’s authority to operate the equipment.

This product is License Exempt for FCC and IC. There is a requirement for this product to be submitted for
certification and requires both an FCC ID and an IC ID number to be added to the labels in accordance with FCC
47 CFR Part 2 Subpart J (2.901 to 2.956) as well as IC Self-Marking standards.

Additionally, your user manual will require the following statements:

“Cet Apparreil numerique de la Classe B respecte toutes les exigences du Reglement sur le material
brouilleur du Canada.”

Le présent appareil est conforme aux CNR d'Industrie Canada applicables aux appareils radio exempts
de licence. L'exploitation est autorisée aux deux conditions suivantes :

(1) l'appareil ne doit pas produire de brouillage, et

(2) I'utilisateur de I'appareil doit accepter tout brouillage radioélectrique subi, méme si le brouillage est
susceptible d'en compromettre le fonctionnement.
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Part 1 - Radiated Emissions Testing ( Receive Mode )

DATE: Nov-11-2014

TEST STANDARD: ICES-003 Issue 5, RSS-Gen Issue 4, FCC Part 15/B

TEST PROCEDURES: ANSI 63.4-2014, ANSI 63.10-2013, FCC Public Notice DA 00-705 March
30,2000, FCC KDB 996369 v01r04, FCC KDB 55807 4v03r02

TEST SETUP: The EUT was operated in receive mode for these tests.

MINIMUM STANDARD: When the EUT is operating in Receive mode FCC Part 15 Subpart B

Unintentional Radiators Limits for a Class B product:

Field Strength Measurement
Frequency (MHz) (uV/m) ) Distance (m)
0.009 — 0.490 2400/F(kHz) 300
0.490 — 1.705 24000/F (kHz) 30
1.705 - 30.0 30 30
30— 88 100 3
88 — 216 150 3
216 — 960 200 3
Above 960 500 3

Note: In the above emission table, the tighter limit applies at the band edges.

METHOD OF MEASUREMENT: The equipment was set up in a 3-meter Semi Anechoic Chamber for preliminary
measurements and finals were completed in the 3-Meter SAC due to the low
emissions. Emissions in both horizontal and vertical polarizations were
measured while rotating the EUT on a turntable to maximize the emissions
signal strength.

PERFORMANCE: Complies with standard.

MEASUREMENT DATA:
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Plot 1: Radiated Emissions, IC/FCC Class B, Receive Mode -3m
Table1: Radiated Emissions, 9KHz-25GHz, IC/FCC Class B, Receive Mode -3m
Frequency QuasiPeak | Meas. Time | Bandwidth Aﬁé?;r?ta Polarity T;()rgitscl))r['e Corr. | Margin Limit
(MHz) (dBuV/m) (ms) (kHz) (cm) (deg) (dB) (dB) (dBuV/m)
300.020700 27.8 1000.000 120.000 100.0 H 160.0 15.5 18.2 46
304.007000 242 1000.000 120.000 100.0 H 349.0 15.5 21.8 46
320.006600 24.0 1000.000 120.000 100.0 H 346.0 16.1 22 46
400.026200 27.5 1000.000 120.000 241.0 H 160.0 18.1 18.5 46
500.013600 245 1000.000 120.000 186.0 H 347.0 20.1 215 46
600.049400 39.1 1000.000 120.000 135.0 H 170.0 21.7 6.9 46
700.029700 22.6 1000.000 120.000 100.0 H 66.0 23.2 234 46
700.042000 29.3 1000.000 120.000 100.0 H 178.5 23.2 16.7 46
800.044100 323 1000.000 120.000 100.0 H 171.0 24.5 13.7 46

No emissions were detectable from 0.009MHz to 30MHz so no results were measured. All other emissions that
were attenuated by more than 20dB from the permissible value are not reported in accordance with 15.31(0).
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Part 2 - Intentional Radiated Emissions Testing (Transmit Mode)

DATE:

TEST STANDARD:

TEST PROCEDURES:

MINIMUM STANDARD:

Nov-11-2014

RSS-Gen Issue 4, FCC Part 15 Subpart C -15.209

ANSI 63.4-2014, ANSI 63.10-2013, FCC Public Notice DA 00-705 March
30,2000, FCC KDB 996369 v01r04, FCC KDB 55807 4v03r02

Spurious Emission Limits

Field Strength Measurement
Frequency (MHz) (MV/m) X Distance (m)
0.009 — 0.490 2400/F(kHz) 300
0.490 - 1.705 24000/F(kHz) 30
1.705 - 30.0 30 30
30 — 88 100 3
88 — 216 150 3
216 — 960 200 3
Above 960 500 3

Note: In the above emission table, the tighter limit applies at the band edges.

METHOD OF MEASUREMENT: The equipment was set up in a 3-meter Semi Anechoic Chamber for preliminary

MODIFICATIONS:

PERFORMANCE:

MEASUREMENT DATA:

measurements and final emission measurements. Emissions in both horizontal

and vertical polarizations were measured while rotating the EUT on a turntable
to maximize the emissions signal strength.

The EUT was tested using the highest power pulsing modulated and Lowest,
middle and highest frequency CW signals.

No modification is required to comply for this test.

Complies with standard.

A conducted emissions prescan was performed 9kHz to 40GHz.

A radiated emissions prescan for spurious emissions was performed using the

various antenna’s as outlined in Part 11. No additional spurious emissions were
detected.
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Plot 2: Intentional Radiated Emissions, 30MHz-1GHz, IC/FCC Class B, Tx Mode -3m

Table2: Intentional Radiated Emissions, 9kHz-25GHz, IC/FCC Class B, Tx Mode -3m

Frequency | QuasiPeak ""9“- Bandwidth Antgnna ; Turn.tgble Corr. | Margin Limit
(MHz) (dBuV/m) Time (kHz) height Polarity position (dB) (dB) (dBuV/m)
(ms) (cm) (deg)
300.012000 27.7 1000.000 120.000 100.0 H 160.0 15.5 18.3 46
400.004600 27.0 1000.000 120.000 236.0 H 160.0 18.1 19 46
600.036500 39.3 1000.000 120.000 134.0 H 172.0 21.7 6.7 46
800.034500 32.7 1000.000 120.000 100.0 H 188.0 245 13.3 46
916.967500 23.2 1000.000 120.000 242.0 H 312.0 25.8 228 46

No emissions were detectable from 9 kHz to 30 MHz and above 2.5GHz so no results were measured. All other
emissions that were attenuated by more than 20dB from the permissible value are not reported in accordance

with 15.31(0).
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Ref 10 dBm

“RBW 100 Hz
VBW 300 Hz

“Att 15 dB SWT 17 s
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LvVL

PA
PS

3DB
AC

Conducted emissions 10kHz to 150kHz — prescan for reference use only
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Ref 10 dBm

“RBW 10 kHz
VBW 30 kHz
“Att 15 dB SWT 300 ms

Marker 1 [T1 ]
-45.12 dBm
2.433525000 MHz

10 Offget 52

-0

dB

--10-

-—20-

-—30:

t-40

-— 70

-—80-

-90

Start 150 kHz

2.985 MHz/

Date: 5.NOV.2014 21:28:58

Stop 30 MHz

Conducted emissions 150kHz to 30MHz — prescan for reference use only



LABORATORIES

Date:

Ref 32.3 dBm

“Att 15 dB

“RBW 100 kHz
VBW 300 kHz
SWT 100 ms

Marker 1 [T1 ]
-32.40 dBm
387.081250000 MHz

[30offbot—b6212

a8

-—10:

20

-—30:

L-420

-—50-

- 60

Start 30 MHz

5.NOV.2014 21:52:01

97 MHz/

Stop 1 GHz

Client: City Theatrical Inc.
Job No.: E10671-1401
Date: December 16, 2014
Page 17 of 67

LvVL
PA

3DB
AC

Conducted emissions 30MHzHz to 1GHz — prescan for reference use only
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Ref 32.3 dBm
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*RBW 100 kHz
VBW 300 kHz
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1.000875000 GHz
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Stop 2.4 GHz

LvVL

PA
PS

3DB
AC

Conducted emissions 1GHzHz to 2.4GHz — prescan for reference use only
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@ “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -32.39 dBm
Ref 32.3 dBm “Att 15 dB SWT 55 ms 2.916004188 GHz

[20—oFffhot—5212 a8 |

LvVL

-—10:

20

3DB
AC
--30. L

L-420

-—50-

- 60

Start 2.4835 GHz 51.65 MHz/ Stop 3 GHz

Date: 5.NOV.2014 22:10:14

Conducted emissions 2.4835GHz to 3GHz — prescan for reference use only
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Part 3 - Restricted Frequency Bands

DATE:

TEST STANDARD:
TEST PROCEDURES:

MINIMUM STANDARD:

Nov-11-2014

RSS-Gen Issue 4, FCC Part 15 Subpart C -15.205
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ANSI 63.4-2014, ANSI 63.10-2013, FCC Public Notice DA 00-705 March
30,2000, FCC KDB 996369 v01r04, FCC KDB 55807 4v03r02

Emissions falling into restricted bands shall comply with the limits
specified in the applicable RSS-Gen and FCC Part 15/ C

Restricted Bands specified in RSS-Gen

MNIH=

oS0 -0 110
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20T25-4 20T TS
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15 8042516 80475

25 525 67
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156 5247515652525
1567 1569

MH=

240285

3223354
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1718 8-1722. 23

22002300

2310-2390

2655 2o

3I260-3267

33323339

3345 B-3358

3500400
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T2S0-TIS0

BOXS-ESO0

22

909 >
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10.6-12.7
13 25-13 .4

14 47-14 5
15.35-16.2
17.7-21.4
22.01-23.12
23.6-24.0
312318

36 43365

Above 38 &6

Meote: Certain frequency bands
listed im Table 3 and in bands
above 3B .6 GHsz are

designated for licence-exempt
applications. These frequency
bands and the requirements that
apply to the dewvices are set owut
in the 200— and 200— series
RBSSs. such as ESS-210 and
RSS-310. which contain the
reguirements that apply to
licence-exempt radio apparatis.

Restricted Bands specified in FCC Part 15 Subpart C -15.205

MHz MHz MHz GHz
00800 AND e 16.42-16.423 3090440 45515
10.485-0.505 16.684 751660525 G0B-614 5.35-5.46
2473521905 16.8042516.B04TS 0601240 725775
41254128 2552067 13001427 8.025-8.5
4 ATT2e4ATTIE . 3753806 1435-1626.5 9.0-82
4. 207254 20775 .. . T3-T46 1645 5-1646.5 9.3-85
L o T4B-T52 16604710 106427
B.26TTo6.26B25 .o 10B-121.94 1718817222 1325134
€.31175-6.34225 123138 22002300 1447445
82018204 . 149.8-150.05 23102330 15.35-16.2
BIE2-BIEE .. 158 5247515652505 2483 5-2600 17.7-21.4
£.37625-8.38675 .. 156.7-156.9 26002900 22.01-23.12
841425 B 44475 162.0426—467.47 32602267 236240
122042293 e 167.72-173.2 3332-3339 Ha2-3B
125497542.52025 .o 240285 3345 B-3358 3643365
LT T Eoy T o O — 322-3354 S600-2400 (=
13.36-13.41.
! Until February 1, 1000, this restricted band shall be 0.490-0.510 MHz.
ZAbove 386

MEASUREMENT DATA:

PERFORMANCE:

No detectable radiated emission above 2.480GHz. All approved antennas were

investigated. See the Plots and the tables in Part 2

Complies with standard.
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LABORATORIES

Part 4 - Channel Bandwidth

DATE: Nov-04-2014
TEST STANDARD: RSS-210 Iss.8 A8.1, FCC Part 15/C 15.247
TEST PROCEDURES: ANSI 63.4-2014, ANSI 63.10-2013, FCC Public Notice DA 00-705 March

30,2000, FCC KDB 996369 v01r04, FCC KDB 55807 4v03r02

MINIMUM STANDARD: The bandwidth of a frequency hopping channel is the -20 dB emission bandwidth,
measured with the hopping stopped. 20dB Bandwidth measurement required to
verify the correct channel spacing for Hopping frequencies.

MODIFICATIONS: No modification is required to comply for this test.

PERFORMANCE: Complies with standard.
MEASUREMENT DATA:

20dB Channel
Mode Frequency(GHz) Bandwidth

(MHz)
Mode 2 2.40604465 1.31125
Mode 4 2.44 1.3128125
Mode 6 2.48 1.3053125
Mode A0 2.474004 1.228
Mode A16 2.474004 1.228
Mode J 2.450016 1.236
Mode L 2.474004 1.23

Notes:
- Modes A thru H are the same modulation

- Modes 2, 4, 6 represent the worst case modulation for this transmitter
-  Modes | and J are the same modulation
- Modes K and L are the same modulation

- Frequencies and Modes chosen are the worst case representation for this product.
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LABORATORIES

Mode 2

Mode 4

® RBW 100 kHz Marker 1 [T1 ] ® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -11.39 dBm VBW 300 kHz -10.78 dBm
Ref 3 dBm Att 35 dB SWT 40 ms 2.405763400 GHz Ref 3 dBm Att 35 dB SWT 40 ms 2.440263750 GHz
L 0. ndB [Th] 0000 dB l lo. ndB [Th] 0100 dB ,l
BW 1{.311250p00 MHz BW 1}.312812500 MHz
. Temp 1| [T1 ndp] [ A ] L Temp 1| [T1 ndp]
+-10 et <t
= 2|.405356p25 GHz 2[.439356p50 GHz
_ ey Y N P
Temp 2| [T1 ndB] Temp 2| [T1 ndB]
20 o —31[68 dBm =30[84 dBm
l\‘ 2|.406667f75 GHz / 440669p63 GHz
L-30 /;, 2 t-30. /
/f{/ﬂlw m\\‘ ,,40/""\.., UM"\\\
-—50- t-50:
0B
-~ 60- {-60-
-~ 70- =70
-—80- {--80:
--90. t=90:
Center 2.40604465 GHz 250 kHz/ Span 2.5 MHz Center 2.44 GHz 250 kHz/ Span 2.5 MHz
Date: 21.0CT.2014 21:22:07 Date: 21.0CT.2014 21:27:30

Mode 6

RBW 100 kHz
VBW 300 kHz

Marker 1 [T1 ]
9.60 dBm

Ref 3 dBm Att 35 dB SWT 40 ms 2.479760000 GHz
Lo nds [Th]  20[00 de l
BW 1 305312500 MHz
i Temp 1| [T1 ndp] [ A ]
= 55—dimr
2| 479361562 GHz
Temp 2| [T1 ndB]
-29}72 dBm
. 7| 480666375 GHz
b Wl\\
L-s0
308
60
-—70-
50
00
Center 2.48 GHz 250 kHz/ Span 2.5 MHz

21.0CT.2014 21:31:40
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Mode A0

Mode A16

@ “RBW 30 kHz Marker 1 [T1 ]
“VBW 30 kHz -40.19 dBm
Ref -20 dBm “Att 15 dB SWT 5 ms 2.474012000 GHz
-20 Delta P [T1 ]
-19}87 dB
| 30 PR avavarevats) areueed | A |
Delta B T1
elta |5 [T1 1
— -20}15 dB
| 40

GTO[-000U00POTKH:

N EVN

AL .

--90.

--100.

--110.

-120

Center 2.474004 GHz

Date: 3.NOV.2014 22:47:27

200 kHz/ Span 2 MHz

Ref -20 dBm

“RBW 30 kHz  Marker 1 [T1 ]
“VBW 30 kHz -40.17 dBm

“Att 15 dB SWT 5 ms 2.474012000 GHz

612] 00000000 KL

Delta p [T1 ] l
-20177 dB
[A]

Delta B [T1 ]
-20]41 dB

TG O0000OPOO—KH:

WS

F-50: /‘/
[-60:

TN

3

(N

Y

[-90.

F-100.

F-110:

-120

Center 2.474004 GHz

200 kHz/ Span 2 MHz

Date: 3.NOV.2014 22:36:25

Mode J

Mode L

®

“RBW 30 kHz  Marker 1 [T1 ]
“VBW 30 kHz 11.75 dBm

Ref 32.3 dBm “Att 15 dB SWT 5 ms 2.450016000 GHz
o em—— W :
-620]
2o Delta
1 PK .
VIEW . 20} 65 dB
10 616|.000000p00 kHz ||

ek,

A

Sy 1

-

--30.

3DB

40,

--50:

--60:

Center 2.450016 GHz

Date: 4.NOV.2014 20:52:41

200 kHz/ Span 2 MHz

Ref -20 dBm

“RBW 30 kHz  Marker 1 [T1 ]
“VBW 30 kHz -40.13 dBm

“Att 15 dB SWT 10 ms 2.474012000 GHz

ndB [T]  20[00 dB
BW 1/ 230000000 MHz
Tomp 1| FT1 ndby
-60[.04 dBm
2| 473398p00 GHz
TeMp 2 [T TIORT
-59159 dBm

2|.474628p00 GHz

2 J:
\ ]/

(-80:

F-90:

F-100:

F-110:

-120

Center 2.474004 GHz

300 kHz/ Span 3 MHz

Date: 3.NOV.2014 21:59:14
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Part 5 - Channel Separation

DATE:
TEST STANDARD:
TEST PROCEDURES:

MINIMUM STANDARD:

MODIFICATIONS:

PERFORMANCE:

MEASUREMENT DATA:

Nov-03-2014
RSS-210 Iss.8 A8.1, FCC Part 15/C 15.247

ANSI 63.4-2014, ANSI 63.10-2013, FCC Public Notice DA 00-705 March
30,2000, FCC KDB 996369 v01r04, FCC KDB 55807 4v03r02

Frequency hopping systems shall have hopping channel carrier frequencies
separated by a minimum of 25 kHz or the -20 dB bandwidth of the hopping
channel, whichever is greater. Alternatively, frequency hopping systems
operating in the band 2400-2483.5 MHz may have hopping channel carrier
frequencies that are separated by 25 kHz or two-thirds of the -20 dB bandwidth of
the hopping channel, whichever is greater, provided that the systems operate
with an output power no greater than 0.125 W. (21dBm)

No modification is required to comply for this test.

Complies with standard.

Worst case 20dB Occupied Bandwidth = Mode 4 = 1.31MHz

Channel

Mode Separation(MHz)

Mode AO

Mode A16

Mode B0

Mode B16

Mode C

Mode E

Mode F

Mode G

Mode H

Mode |

Mode J

Mode K

NININININININININININININ

Mode L
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Mode A0

Mode A16

® “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 66.63 dBuV
Ref 92 dBuv “Att 20 dB SWT 20 ms 2.406010000 GHz
oo — — 1
oloz dB
2|.000000p00 MHz | M
tso.
= l/
o8
tz0.
{20
10
Lo
Center 2.40701 GHz 400 kHz/ Span 4 MHz

Date: 31.0CT.2014 21:08:12

Ref 92 dBpv

“RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 65.87 dBuvV

“Att 20 dB SWT 20 ms 2.406010000 GHz

oo ett: 3

1-80.

(60

|

-o}33 B
2}.000000p00 MHz

Date:

Center 2.40701 GHz 400 kHz/ Span 4 MHz

31.0CT.2014 21:06:18

Mode B0

Mode B16

® “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 65.95 dBuv
Ref 92 dBuv “Att 20 dB SWT 20 ms 2.409011000 GHz
50 ettt ]
0}12 dB
2/.000000000 MHZz
=70 T
60 .
-50-
DB
-30-
-20-
-10-
-O-
Center 2.41 GHz 400 kHz/ Span 4 MHz

Date: 31.0CT.2014 21:15:39

“RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 66.13 dBuv

“Att 20 dB SWT 20 ms 2.409011000 GHz

1

5o T
-0f17 dB
2. 000000p0o0 Wiz EE

180

-

Center 2.41 GHz 400 kHz/ Span 4 MHz

Date: 31.0CT.2014 21:12:50
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Mode C

Mode E

® “RBW 100 kHz Delta 2 [T1 ]
VBW 300 kHz -0.04 dB
Ref 92 dBuv “Att 20 dB SWT 20 ms 2.000000000 MHz
o0 e ke 1
66.56 dBuv
2|.410000p00 GHz | M

“\\

“'\\

Center 2.411 GHz 400 kHz/

Date: 31.0CT.2014 21:25:58

Span 4 MHz

“RBW 100 kHz
VBW 300 kHz

Delta 2 [T1 ]
-0.01 dB

Ref 92 dBuV “Att 20 dB SWT 20 ms 2.000000000 MHz
Fso e ke l
66.58 dBpv

2|.430000p00 GHz EM

Lso

F70. +

Lo (/W(«/’\\AL_\ (./" f‘\*«w\‘“\

50

La

30 )

20

Lo

Lo

Center 2.431 GHz 400 KkHz/ Span 4 MHz

Date: 31.0CT.2014 21:41:48

Mode F

Mode G

® “RBW 100 kHz
VBW 300 kHz

Ref 92 dBuv “Att 20 dB SWT 20 ms

Marker 1 [T1 ]

66.70 dBpv

2.431000000 GHz

1

Betta 1
-0

2|.000000

03 dB

elo}

wHz | I

0

TN

”\\

Center 2.432 GHz 400 kHz/

Date: 31.0CT.2014 21:48:15

Span 4 MHz

“RBW 100 kHz
VBW 300 kHz

Marker 1 [T1 ]
66.87 dBuv

Ref 92 dBpv “Att 20 dB SWT 20 ms 2.450016000 GHz
Foo BottopErr T ]
ofos dB
2}.000000p00 MHz
Fso.
Lo

™ A
““.\

Center 2.451 GHz 400 kHz/ Span 4 MHz

Date: 31.0CT.2014 21:57:09
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Mode H

Mode |

® “RBW 100 kHz Marker 1 [T1 ]

VBW 300 kHz 66.92 dBuV

Ref 92 dBuv “Att 20 dB SWT 20 ms 2.451016000 GHz

o0 Bettap—F+1 1
-ofoo dB

2|.000000p00 MHz | M

A"‘x f‘v'(A‘f‘\
N ™

Center 2.452 GHz 400 kHz/ Span 4 MHz

Date: 31.0CT.2014 22:08:17

® “RBW 100 kHz Delta 2 [T1 ]

VBW 300 kHz 0.12 dB
Ref 92 dBuV “Att 20 dB SWT 20 ms 2.000000000 MHz
Fso e ke l
6655 dBpv
2|.449030p00 GHz EM
Lso
F70. b
- AR AR

Center 2.45001 GHz 500 kHz/ Span 5 MHz

Date: 31.0CT.2014 22:25:18

Mode J

Mode K

® “RBW 100 kHz Delta 2 [T1 ]
VBW 300 kHz 0.04 dB

Ref 92 dBpv “Att 20 dB SWT 20 ms 2.000000000 MHz

1

Fso errkeT Tt
66.f4 dBuv
2|.448000p00 GHz | M

0

A o Ty

Center 2.44903 GHz 500 kHz/ Span 5 MHz

Date: 31.0CT.2014 22:29:39

® “RBW 100 kHz Marker 1 [T1 ]

“VBW 1 MHz 39.97 dBm
Ref -20 dBm “Att 15 dB SWT 2.5 ms 2.473016000 GHz
-20 Delta P [T1 ]
-olo1 dB
000000p00

2

AN PN

F-90:

F-100:

F-110:

-120
Center 2.474032 GHz 400 kHz/ Span 4 MHz

Date: 3.NOV.2014 19:12:31
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Mode L

®

“RBW 100 kHz
“VBW 1 MHz

Ref -20 dBm “Att 15 dB SWT 2.5 ms

Marker 1 [T1 ]
-40.01 dBm
2.474016000 GHz

-20

--30:

Delta P [T1 ]
0f03 dB
000000600 1,

2

<

AN

AN

--80:

--90:

--100.

-110.

-120

Center 2.475016 GHz

Date: 3.NOV.2014 19:16:57

400 kHz/

Span 4 MHz
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LABORATORIES

Part 6 - Hopping Channels

DATE: Nov-04-2014

TEST STANDARD: RSS-210 Iss.8 A8.1, FCC Part 15 Subpart C -15.247

TEST PROCEDURES: ANSI 63.4-2014, ANSI 63.10-2013, FCC Public Notice DA 00-705 March
30,2000, FCC KDB 996369 v01r04, FCC KDB 55807 4v03r02

MINIMUM STANDARD: At least 15 channels for Frequency Hopping Spread Spectrum systems (FHSS)
in the band 2400-2483.5 MHz

MODIFICATIONS: No modification is required to comply for this test.

PERFORMANCE: Complies with standard

MEASUREMENT DATA:

Mode A0 Mode A16
Number of Channels 36 Number of Channels 37
® “RBW 100 kHz Marker 2 [T1 ] ® “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 11.64 dBm VBW 300 kHz 11.01 dBm
Ref 32.3 dBm “Att 15 dB SWT 40 ms 2.476038750 GHz Ref 32.3 dBm Att 15 dB SWT 40 ms 2.408010000 GHz
[50—ofthet—52[3 b - F 1 [30—oFfEet—b: Py e F ]
11]01 dBm 12| 02 dBm
2].406007500 GHz 2|.480010p00 GHz
-20- -20-
1 PK] 1 Pl P
AXH 1 2 VAXH 1 2
101 1y Ly NI PRI AP i B 1 v |01l ﬁl ply gy l‘ﬁ” I.Aﬂﬂ‘” R
o A ﬂ ﬁ An A ﬂ ﬁ n o n ﬂ ﬁ ﬂ A

i | * i
il T ] )

40 40
| _so 50
- 60- -—60-
Start 2.4 GHz 9 MHz/ Stop 2.49 GHz Start 2.4 GHz 9 MHz/ Stop 2.49 GHz

Date: 4.NOV.2014 22:53:16 Date: 4.NOV.2014 23:00:07




LABORATORIES

Client: City Theatrical Inc.
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Mode

B16

Number of Channels

36

Mode BO
Number of Channels 36
® “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 11.73 dBm
Ref 32.3 dBm “Att 15 dB SWT 40 ms 2.407008750 GHz
= W vork = 1
10|32 dBm
2| 477017500 GHz
2
1 A h +—4 AA 1+ + 14 ;l ﬂ ﬂ Il E LVL
[10. '1
20 l } Lt !l 1
L-a0
-—50
-—60-
Start 2.4 GHz 9 MHz/ Stop 2.49 GHz

Date: 4.NOV.2014 22:46:57

®

“RBW 100 kHz
VBW 300 kHz

Marker 1 [T1 ]
10.16 dBm

30B

Ref 32.3 dBm Att 15 dB SWT 40 ms 2.409045000 GHz
S0 offhot 52/ a5 ot = 1
10|51 dBm
2| 479065p00 GHz
20
1 Pl
Ve 2
L10. lxlllhnl TR PR O I TR 4 w
| 10 ‘
| 20 t
T l’
30
{20
-—50-
i--60-
Start 2.4 GHz 9 MHz/ Stop 2.49 GHz

Date: 4.NOV.2014 22:50:22

Mode

C

Mode

Number of Channels

15

Number of Channels

15

®

“RBW 100 kHz

Marker 1 [T1 ]

VBW 1 MHz -42.44 dBm
Ref -30 dBm “Att 0 dB SWT 40 ms 2.406050000 GHz
-30 Marker| 2 [T1
-40[ 58 dBm
434015950 Gi.
j90- -
--100:
--110.
--120.
-130
Center 2.4425 GHz 8.1 MHz/ Span 81 MHz

Date: 28.0CT.2014 00:10:44

®

“RBW 100 kHz

Marker 1 [T1 ]

VBW 1 MHz -41.53 dBm
Ref -30 dBm Att O dB SWT 40 ms 2.407011875 GHz
-30 Marker| 2 [T1
-41{ 71 dBm
L-10 2 4zs0ssbsa cu
- 60.
s
-—70}
o
[
-100-
-—-110-
-—120-
-130
Center 2.4425 GHz 8.1 MHz/ Span 81 MHz

Date: 28.0CT.2014 00:13:34
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Mode

Mode

Number of Channels

15

Number of Channels

15

“RBW 100 kHz

Marker 1 [T1 ]

VBW 1 MHz -42.86 dBm
Ref -30 dBm “Att 0 dB SWT 40 ms 2.427940250 GHz
-30 Marker| 2 [T1

42/ 16 dBm
2 ]k A 2| 45600 A

|60 i
70
80
| o0 I
110
120
-130

Center 2.4425 GHz

Date: 28.0CT.2014 00:16:04

8.1 MHz/

Span 81 MHz

®

“RBW 100 kHz

Marker 1 [T1 ]

30B

VBW 1 MHz -41.20 dBm
Ref -30 dBm Att O dB SWT 40 ms 2.429013500 GHz
-30 Marker| 2 [T1

5 40|68 dBm

[_40. : 2l asz010bs0 g
|50 AA A A A A
[ —60. ' '
--70. i
--80-
--90.
-110.
- 120.
-130

Center 2.4425 GHz

Date: 28.0CT.2014 00:21:35

8.1 MHz/

Span 81 MHz

Mode

G

Mode

Number of Channels

15

Number of Channels

15

®

“RBW 100 kHz

Marker 1 [T1 ]

VBW 1 MHz -40.77 dBm

Ref -30 dBm “Att 0 dB SWT 40 ms 2.448038375 GHz
-30 Marker| 2 [T1

1 -42] 16 dBm

h 47504282 LA]
| s0. [ ] . ‘1
70,
80,
90,
--110-.
-—120-
-130

Center 2.4425 GHz

Date: 28.0CT.2014 00:24:42

8.1 MHz/

Span 81 MHz

®

Ref -30 dBm Att 0 dB

“RBW 100 kHz
VBW 1 MHz
SWT 40 ms

Marker 1 [T1 ]
-42.10 dBm
2.449061000 GHz

-30

- 40.

Marker{ 2 [T1

--50.

I

-41|05 dBm

60

——]

477026b5p cu

70

--80:

| _s0. 4 n

--110.

--120.

-130

Center 2.4425 GHz

Date: 28.0CT.2014 00:28:24

8.1 MHz/

Span 81 MHz
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Mode

Mode

Number of Channels

20

Number of Channels

20

Ref -30 dBm “Att O dB

“RBW 100 kHz
VBW 1 MHz
SWT 40 ms

Marker 1 [T1 ]
-40.77 dBm
2.407001750 GHz

-30

Marker] 2 [T1
41{35 dBm
2} 477046503 cuz (M

il

N

--100:

--110:

--120.

-130

Center 2.4425 GHz

Date: 28.0CT.2014 00:32:47

8.1 MHz/

Span 81 MHz

®

Ref -30 dBm

Att 0 dB

“RBW 100 kHz

VBW 1

SWT 40 ms

Marker 1 [T1 ]
MHz -40.85 dBm
2.406009500 GHz

Marker] 2 [T1
41{78 dBm

cuz N

4759

IR

|

30B

- 100:

--110-

- 120-

-130

Center 2.4425 GHz

Date: 28.0CT.2014 00:40:51

8.1 MHz/

Span 81 MHz

Mode

Mode

Number of Channels

5

Number of Channels

5

“Att 15 dB

“RBW 100 kHz
“VBW 1 MHz
SWT 2.5 ms

Marker 1 [T1 ]
-40.02 dBm
2.471016000 GHz

Marker| 2 [T1 l
-39 94 dBm

2
Y

/./\\

A

A
MmN

/I
s

/\J N

\i\\J 9

--80:

--90:

--100.

--110.

-120

Center 2.4745 GHz

Date: 3.NOV.2014 19:08:17

1.3 MHz/

Span 13 MHz

®

“RBW 100 kHz
“VBW 1 MHz

Marker 1 [T1 ]
-40.04 dBm

Ref -20 dBm Att 15 dB SWT 2.5 ms 2.472002000 GHz
-20 Marker| 2 [T1
-39L 97 dBm
o sonnashon cu
1 2
} ;
| 0 / \ " / \ 3 f \.

i

ICEER R

--90:

- 100.

--110.

-120

Start 2.47 GHz

Date: 3.NOV.2014 19:19:29

1.1 MHz/

Stop 2.481 GHz
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Part 7 - Occupancy Time

DATE:
TEST STANDARD:
TEST PROCEDURES:

MINIMUM STANDARD:

MODIFICATIONS:
PERFORMANCE:

MEASUREMENT DATA:

Nov-03-2014
RSS-210 Iss.8 A8.1, FCC Part 15 Subpart C -15.247

ANSI 63.4-2014, ANSI 63.10-2013, FCC Public Notice DA 00-705 March
30,2000, FCC KDB 996369 v01r04, FCC KDB 55807 4v03r02

Occupancy Time on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds, multiplied by the number of hopping channels employed.

No modification is required to comply for this test.

Complies with standard,

Oecupancy Int_erval Number | Pulses | Duration period measurement Limit
Mode time per time of per (400msXnumber per.duratlon (ms) Result
pulse (ms) (ms) Channels | 100ms Channel) period (ms)
A0 0.828 81 36 2 14400 238.464 400 | Pass
A16 0.828 81 37 2 14800 245.088 400 | Pass
BO 0.828 81 36 2 14400 238.464 400 | Pass
B16 0.828 81 36 2 14400 238.464 400 | Pass
C 0.828 33.24 15 3 6000 149.04 400 | Pass
D 0.828 33.27 15 3 6000 149.04 400 | Pass
E 0.828 33.27 15 3 6000 149.04 400 | Pass
F 0.828 33.27 15 3 6000 149.04 400 | Pass
G 0.828 33.27 15 3 6000 149.04 400 | Pass
H 0.828 33.27 15 3 6000 149.04 400 | Pass
I 0.828 44.67 20 3 8000 198.72 400 | Pass
J 0.828 44.61 20 3 8000 198.72 400 | Pass
K 0.829 10.75 5 9 2000 149.22 400 | Pass
L 0.829 11.75 5 9 2000 149.22 400 | Pass

Calculation method:

On time measurement per duration period =((Duration Period) x (pulses per 100ms) x (Occupancy time)) + 100
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Mod

e A0

Occupancy time per pulse Interval time
® RBW 1 MHz Marker 1 [T1 ] ® RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 64.46 dBuV VBW 3 MHz 67.65 dBuV
Ref 92 dBuv “Att 20 dB SWT 1 ms 0.000000 s Ref 92 dBpv “Att 20 dB SWT 100 ms 828.000000 ps
Fs0. W — 1 Feo. e ———— ]
-1}59 dB -0l 65 dB
B28.000p00 ps 81.010p00 ms [N
TRG TRG
r--_..... JFRSRIS E— - P PPN A
TRG 620 dBy
e s0 2 as (o
5o Ho
40 4o}
k\&
-30-
q"l
Lo
Center 2.41 GHz 100 ps/ Center 2.462 GHz 10 ms/
Date: 31.0CT.2014 22:44:58 Date: 31.0CT.2014 23:22:17
Occupancy time per pulse Interval time
® RBW 1 MHz Marker 1 [T1 ] ® RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 62.15 dBuV VBW 3 MHz 68.01 dBuV
Ref 92 dBuv “Att 20 dB SWT 1 ms 0.000000 s Ref 92 dBuV “Att 20 dB SWT 100 ms 828.000000 ps
90 B e | 1 Foo ettt 1
2|82 dB -ol87 dB
28.000000 ps 81.010p00 ms
-80-
B
JCLRVH]
=70
YV FOPRPPTP PSP S IR AR AP JRR
TRG 620 dBy
L0 § Ho )
TRG 56.4 dBp - )
-50- H3O:
Lo o f
308
AC
b
-0

Center 2.409 GHz 100 ps/

Date: 31.0CT.2014 22:53:27

Date:

Center 2.461 GHz

10 ms/

31.0CT.2014 23:24:16
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Mode A16

Occupancy time per pulse

Interval time

® RBW 1 MHz Delta 2 [T1 ]
VBW 3 MHz -0.49 dB
Ref 92 dBuv “Att 20 dB SWT 1 ms 828.000000 s
Fso oo 1
64._p8 dBuv
0.000p00 s
50 L
TR
70
o 1A AR ARSI St AL A A WA AN,
WA S e U T AU,
Tec a0 R ap,
PA
PS
-S0-
-40.
308
-30-
Ho.
Center 2.41 GHz 100 us/
Date: 31.0CT.2014 22:44:02

®

Ref 92 dBpv “Att 20 dB

RBW 1 MHz
VBW 3 MHz
SWT 100 ms

Marker 1 [T1 ]
67.99 dBpv
828.000000 s

-0l 95 d&
81.010p00 ms
SGL

=

AP

1 A7

ﬂ TRG 62

dBp

Center 2.462 GHz

Date: 31.0CT.2014 23:21:32

Mode B16

Occupancy time per pulse

Interval time

® RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 62.11 dBuvV
Ref 92 dBuv Att 20 dB SWT 1 ms 0.000000 s
50, ettt i
2lo2 dB
28.000p00 ps
L0 G
TR
70
L MMM B A A Mk ol
{co. o
TRG 56.14 dBp o
{s0.
-40-
308
{30
-0
Center 2.409 GHz 100 ps/

Date: 31.0CT.2014 22:52:52

® RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 67.96 dBuv
Ref 92 dBuv Att 20 dB SWT 100 ms 828.000000 ps
50 ettt {
ofe7 dB
81.010p00 ms |3
L0 Gl
TRC
,ﬁg =
TRG 62.jp dBp
o.
"
e
o.
o II
308
Center 2.461 GHz 10 ms/
Date: 31.0CT.2014 23:23:29
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Occupancy time per pulse Interval time
® RBW 1 MHz Marker 1 [T1 ] ® RBW 1 MHz Delta 2 [T1 ]
VBW 3 MHz 62.86 dBuvV VBW 3 MHz 0.90 dB
Ref 92 dBuv “Att 20 dB SWT 1 ms 0.000000 s Ref 92 dBuv “Att 20 dB SWT 100 ms 33.241000 ms
Fo0 Bttt 1 Foo ke T 1
1167 dB 66.y6 dBuvV
28.000P00 ps 28.000p00 ps
-80- SGL -80-
TR TRe
-70. 70
fod VAN o, et FPIRTOY SR Ry
TRG 62.)0 dBp!
L co. X 0. .
TRG 56.4 dBp E: E:
L 50. 0.
Lo o I | ) I
| 30 !
T ]'Il T
Center 2.41 Ghz 100 ps/ Center 2.408 GHz 10 ms/
Date: 31.0CT.2014 22:54:18 Date: 31.0CT.2014 23:28:14
Occupancy time per pulse Interval time
® RBW 1 MHz Marker 1 [T1 ] ® RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 62.50 dBuv VBW 3 MHz 67.79 dBuv
Ref 92 dBuv Att 20 dB SWT 1 ms 0.000000 s Ref 92 dBuv Att 20 dB SWT 100 ms 828.000000 ps
Foo —— 1 oo —— ]
2}51 dB 0} 89 dB
28.000p00 ps 33.270p00 ms
-80. -80-
LA
" "
70. 70.
A ST PR PR SRS WP - [
ITRG 62.P dBp
60 . o
TRG 56.p dBp . .
-50- 0
Lo o i | \ I|
308 308
i-30- : :
P
Center 2.409 GHz 100 ps/ Center 2.409 GHz 10 ms/
Date: 31.0CT.2014 22:51:47 Date: 31.0CT.2014 23:30:39
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Mode E

Occupancy time per pulse Interval time
® RBW 1 MHz Marker 1 [T1 ] ® RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 62.07 dBpv VBW 3 MHz 67.55 dBpv
Ref 92 dBuv “Att 20 dB SWT 1 ms 0.000000 s Ref 92 dBuv “Att 20 dB SWT 100 ms 828.000000 s
Fso T — 1 [o0 T L S B S 1
2|80 dB ol 28 dB
28.000P00 ps 33.270p00 ms
80 80
e TRe
-70. - 70
VUL LA AR AP IS Y ool [T
TRG 62. dBy
-60- N 4
ITRG 56.J dBp E:
-S0-
-40-
-30-
L, uHLan :ILJ“A‘JJNMWL‘W“LMUNJM
Center 2.43 GHz 100 us/ Center 2.43 GHz 10 ms/
Date: 31.0CT.2014 23:31:46

Date: 31.0CT.2014 22:55:16

Mode F

Occupancy time per pulse Interval time
® RBW 1 MHz Marker 1 [T1 ] ® RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 62.00 dBuv VBW 3 MHz 67.87 dBuv
Ref 92 dBuv Att 20 dB SWT 1 ms 0.000000 s Ref 92 dBuv Att 20 dB SWT 100 ms 828.000000 us
o0 ettt 1 [o0. ettt 1
3f02 dB 093 dB
28.000p00 ps 33.270p00 ms |
70. — 0.
JTRVISN PSP Y SR
Y. P WT
ITRG 62.0 dBp
-60- N 0-
TRG 5614 dBp . o
-50- 0-
o o I i
o .
-0 0. N
Center 2.431 GHz 100 ps/ Center 2.431 GHz 10 ms/
Date: 31.0CT.2014 23:32:50

Date: 31.0CT.2014 22:56:37
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Mode G

Occupancy time per pulse

Interval time

Center 2.451 GHz 100 ps/

Date: 31.0CT.2014 22:58:56

® RBW 1 MHz Marker 1 [T1 ] ® RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 62.08 dBuV VBW 3 MHz 67.56 dBuV
Ref 92 dBuV “Att 20 dB SWT 1 ms 0.000000 s Ref 92 dBuv “Att 20 dB SWT 100 ms 828.000000 ps
Fso T — 1 [o0 T L S B S 1
3lo1 a8 -of50 dB
28.000P00 ps 33.270P00 ms
{so. S {s0. SoL
" "
-70. - 70
UMMM BAT A T A I
TRG 62.0 dBp
60 . o .
TRG 56.j dBp e ps
-50- 0.
Lo 5 f | I
DB
-30-
L
) ) ‘ ‘ I ‘
Center 2.45 GHz 100 ps/ Center 2.45 GHz 10 ms/
Date: 31.0CT.2014 22:57:43 Date: 31.0CT.2014 23:33:47
Occupancy time per pulse Interval time
® RBW 1 MHz Marker 1 [T1 ] ® RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 62.58 dBuV VBW 3 MHz 67.98 dBuv
Ref 92 dBuv Att 20 dB SWT 1 ms 0.000000 s Ref 92 dBuv Att 20 dB SWT 100 ms 828.000000 ps
o0 ettt 1 [o0. ettt 1
267 dB 1}o1 dB
28.000p00 ps | I 33.270p00 ms |
{so. 6L {s0. 6L
TR [CLRWR TRC
70 _ | 5
TRG 62.jp dBp
{co. o o. ‘
TRG 56.14 dBp o o
{s0. o.
-40-
308
{30
-0

Center 2.451 GHz

Date: 31.0CT.2014 23:34:44

Mode |
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Occupancy time per pulse Interval time
® RBW 1 MHz Marker 1 [T1 ] RBW 1 MHz Delta 2 [T1 ]
VBW 3 MHz VBW 3 MHz 0.93 dB
Ref 92 dBuv “Att 20 dB SWT 1 ms 0.000000 s “Att 20 dB SWT 100 ms 44.670000 ms
o0 ottt ko ]
67.p4 dBpv
28 . 000)] 28.000p00 us
-80-
o
TR
-70- —
EAPPYYP YPPSURITR Sy prpwm—p prphy Py ST
-60-
————TRG 56.4 dBp :
-50-
I
-30. )
‘r][l
-0
Center 2.451 GHz 100 ps/ 10 ms/
Date: 31.0CT.2014 22:59:47 31.0CT.2014 23:36:37
Occupancy time per pulse Interval time
® RBW 1 MHz Marker 1 [T1 ] RBW 1 MHz Delta 2 [T1 ]
VBW 3 MHz VBW 3 MHz -1.30 dB
Ref 92 dBpv Att 20 dB SWT 1 ms 0.000000 s dB SWT 100 ms 44 .610000 ms

oo Dottt

B28.000|

e ke
67.p0 dBpv
B28.000p00 us

@

s

L AN A A o YT R

ITRG 56.44 dBp

Center 2.458 GHz 100 ps/

Date: 31.0CT.2014 23:02:16

31.0CT.2014 23:17:59

Occupancy time per pulse

Interval time




LABORATORIES

Client: City Theatrical Inc.
Job No.: E10671-1401
Date: December 16, 2014
Page 39 of 67

® RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz -39.16 dBm
Ref -20 dBm Att 15 dB SWT 1 ms 0.000000 s
-20 Delta p [T1 ]
-17(74 dB
o ooohao
40— F—wa A A n I P e sy TRG
ITRG -45\.8 dBi
-—50-
b PA
[ .
-—60-
-~ 70-
--80-
-—110-
-120

Center 2.473 GHz

100 ps/

Date: 3.NOV.2014 19:34:04

® RBW 1 MHz pelta 2 [T1 ]
“VBW 3 MHz -18.72 dB
Ref -20 dBm Att 15 dB SWT 101 ms 100.000000 ms
-20

Marker[ 1 [T1
-39/ 01 dBm

=
>

1 A7 )
w0 e

TRG -45|.4| dB

Center 2.473 GHz 10.1 ms/

Date: 3.NOV.2014 19:37:23

Mode L

Occupancy time per pulse Interval time
® RBW 1 MHz Marker 1 [T1 ] ® RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz 40.26 dBm “VBW 3 MHz 18.65 dB
Ref -20 dBm “Att 15 dB SWT 1 ms 0.000000 s Ref -20 dBm “Att 15 dB SWT 101 ms 100.000000 ms
-20 Delta P [T1 ] -20 Marker] 1 [T1
-33[45 -39{04 dBm
| 20. 9 _0oobao | 20. o _oachon
[L AF]
|40 ando, A n A FTRVN PPN O e _40. e
ITRG -45.8 dB ke -45|.g| dB
--50- -50-
PA
PS
| 70 *
DB -
--80. ©
--110-
-120
Center 2.474004 GHz 100 s/

Date: 3.NOV.2014 19:27:38

Center 2.472 GHz 10.1 ms/

Date: 3.NOV.2014 19:38:48
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LABORATORIES

Part 8 - Conducted Output Power

DATE: Nov-05-2014
TEST STANDARD: RSS-210 Iss.8 A8.4, FCC Part 15 Subpart C -15.247
TEST PROCEDURES: ANSI 63.4-2014, ANSI 63.10-2013, FCC Public Notice DA 00-705 March

30,2000, FCC KDB 996369 v01r04, FCC KDB 55807 4v03r02

MINIMUM STANDARD: For frequency hopping systems operating in the band 2400-2483.5 MHz and
employing at least 75 hopping channels, the maximum peak conducted output

power shall not exceed 1 W; for all other frequency hopping systems in the band,
the maximum peak conducted output power shall not exceed 0.125 W (21dBm).

METHOD OF MEASUREMENT:The Spectrum Analyzer is connected directly to the PCB antenna port; the
conducted output power was measured at this point. A 50dB attenuator with

2.2dB cable loss was used to protect the instrumentation. The 52.2dB correction
was added as the offset for the instrumentation and is included in the plot.

MODIFICATIONS: No modification is required to comply for this test.

PERFORMANCE: Complies with standard.

MEASUREMENT DATA:

Conducted Output Power measurements
Summary of Highest Measurements per Frequency

Mode Freq Mea:c.w?::put
(MHz) (dBm)
C 2406 13.29
BO 2440 13.35
A16 2480 13.65
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Mode

AO

HI

Conducted

. ® RBW 3 MHz Marker 1 [T1 ]
L|m|t (dBm) VBW 10 MHz 13.56 dBm
Freq (MHZ) Output POWer Ref 32.3 dBm “Att 15 dB SWT 40 ms 2.476270000 GHz
F0—oFF Y 1
(dBm)
20
HI 2476 13.56 21 L P
-10- LV
S
MID 2440 13.35 21 .
LOW 2406 13.22 21 =
[-20.
DB
[-30.
[-40.
L-50
Result: Pass
Center 2.476 GHz 600 kHz/ Span 6 MHz
Date: 4.NOV.2014 23:50:39
MID LOW
® “RBW 3 MHz Marker 1 [T1 ] ® “RBW 3 MHz Marker 1 [T1 ]
VBW 10 MHz 13.35 dBn VBW 10 MHz 13.22 dBm
Ref 32.3 dBm Att 15 dB SWT 40 ms 2.442238750 GHz Ref 32.3 dBm “Att 15 dB SWT 40 ms 2.406117750 GHz
Y Y EwT | Y 1 CwrT |
A]
20 20
1 Pl 1 1 PK] 1
[iAXH I— —t—d ¥ [rAxH NN SV N R
10 L 10
/
Lo . Lo .
| 10 L-10
| 20 L-20
SDE
- 30- i--30-
-—40- -—40-
L _50. -—50-
| 60 L-60
Center 2.44 GHz 500 kHz/ Span 5 MHz Center 2.406 GHz 600 kHz/ Span 6 MHz

Date: 5.NOV.2014 18:13:03

Date: 4.NOV.2014 22:17:51
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LABORATORIES

Mode A16 HI
Conducted || it (qBm) | & e T
Freq (MHZ) output Power Ref 32.3 dBm “Att 15 dB SWT 40 ms 2.480082500 GHz
(dBm) iR ”
i-20-
HI 2480 13.65 21 m . i
10 !
M
MID 2442 13.38 21 ! |
LOW 2408 13.26 21
-~ 20-
DB
-30.
~40.
-—50.
Result: Pass
Center 2.48 GHz 600 kHz/ Span 6 MHz
Date: 4.NOV.2014 23:53:58
MID LOW
® RBW 3 MHz Marker 1 [T1 ] ® RBW 3 MHz Marker 1 [T1 ]
VBW 10 MHz 1 dBm VBW 10 MHz 13.26 dBm
Ref 32.3 dBm “Att 15 dB SWT 40 ms 2.44212 G Ref 32.3 dBm “Att 15 dB SWT 40 ms 2.408210750 GHz
50 s2le a5 ] [30—0FH 52l as 1
A]
20 20
1 FI\ 1 1 PK] 1
MAXH " ¥ " MAXH| o — DA ~p———t——,
s
-0 -O-
- 10- -—10-
- 20- -—20-
DB
- 30 -—30-
-—40- -—40-
| _so. -—50.
[ _s0. --60-
Center 2.442 GHz 500 kHz/ Span 5 MHz Center 2.408 GHz 600 kHz/ Span 6 MHz
Date: 5.NOV.2014 18:17:03 Date: 4.NOV.2014 22:23:52
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Mode

BO

HI

Conducted

imi @ Vow 0wz istso aen
Freq (MHZ) output Power lelt (dBm) Ref 32.3 dBm “Att 15 dB SWT 40 ms 2.477075750 (%H7”
(dBm) i
20
HI 2477 13.5 21 L | —k

MID 2441 13.35 21 ! .y
LOW 2407 13.13 21
Result: Pass

Date: 4.NOV.2014 23:59:52

MID

LOW

32.3 dBm Att

“RBW 3 MHz
VBW 10 MHz

15 dB SWT 40 ms

2.441037500

Marker 1 [T1 ]

13.35 dBm
GHz.

[ 30—oEH] 5212 as

1

--10.

--20.

--30:

--40.

--50.

--60:

Center 2.441 GHz

Date: 5.NOV.2014 18:22:44

500 kHz/

Span 5 MHz

Ref 32.3 dBm

“Att 15 dB

“RBW 3 MHz
VBW 10 MHz
SWT 40 ms

Marker 1 [T1 ]
13.13 dBm
2.407204778 GHz

[ 30—ocEH 5212 as

]

=

--10.

--20.

--30:

- 40.

--50.

--60:

Center 2.407 GHz

Date: 4.NOV.2014 22:43:40

505.625 kHz/

Span 5.05625 MHz
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Mode

B16

HI

Freq (MHz) Ot Power | Limit@dm) | ¥ ERE U
(dBm) e
HI 2479 13.65 21 - - )
MID 2443 13.38 21 e
LOW 2409 13.29 21 10
Result: Pass

Date: 4.NOV.2014 23:56:21

MID

LOW

Ref 32.3 dBm

Att 15 dB

“RBW 3 MHz
VBW 10 MHz
SWT 40 ms

Marker 1 [T1 ]

13.38 dBm

2.441183125 GHz

[ 30—oEH] 5212 as

1

H
3
-

Center 2.443 GHz

Date: 5.NOV.2014 18:29:29

500 kHz/

Span 5 MHz

Ref 32.3 dBm “Att 15 dB

“RBW 3 MHz

VBW 10 MHz
SWT 40 ms

Marker 1 [T1 ]

13.29 dBm
2.408823000 GHz

[ 20—ocEH 5212 as

]

20

-

10

il

-o-

--10.

--20.

Center 2.409 GHz

Date: 4.NOV.2014 23:09:01

600 kHz/

Span 6 MHz
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Mode

C

HI

Conducted

imi ® o gowz o e o
Freq (MHZ) Output POWer lelt (dBm) Ref 32.3 dBm “Att 15 dB SWT 40 ms 2.434097500 (%H7”
(dBm) NN A
-20-
HI 2434 13.47 21 -~ ) I I N N M I

MID 2420 13.35 21 ! [
LOW 2406 13.29 21 10
Result: Pass

Center 2.434 GHz

Date:

600 kHz/

5.NOV.2014 00:01:34

Span 6 MHz

MID

LOW

Ref 32.3 dBm

Att 15 dB

“RBW 3 MHz
VBW 10 MHz
SWT 40 ms

Marker 1 [T1 ]
13.35 dBm
2.422286250 GHz

30 52l2 as

|

--20.

40,

--50:

--60:

Center 2.42 GHz

Date: 5.NOV.2014 18:33:12

500 kHz/ Span 5 MHz

Ref 32.3 dBm

“RBW 3 MHz
VBW 10 MHz
SWT 40 ms

“Att 15 dB

Marker 1 [T1 ]
13.29 dBm
2.406158250 GHz

[30—cffhet— 5212

as

]

-

Center 2.406 GHz

600 kHz/

Date: 4.NOV.2014 23:12:13

Span 6 MHz
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Mode D HI
Conducted L ® RN S Wz varker i [T1
Freq (MHZ) Output POWer lelt (dBm) Ref 32.3 dBm “Att 15 dB SWT 40 msz 2.434919750 ;%H:”
(dBm) R e A
-20-
HI 2435 13.47 21 = I

MID 2491 13.35 21 ! [
LOW 2407 13.26 21
Result: Pass

Date: 5.NOV.2014 00:03:10

MID LOW

® “RBW 3 MHz Marker 1 [T1 ] ® “RBW 3 MHz Marker 1 [T1 ]
VBW 10 MHz 13.35 dBn VBW 10 MHz 13.26 dBm
Ref 32.3 dBm Att 15 dB SWT 40 ms 2.421126875 GHz Ref 32.3 dBm “Att 15 dB SWT 40 ms 2.407090000 GHz
[S0—offbot_—o2l2dB 1 [50_offhot_s2l2dB 1
[A]
20 20
1 Pi 1 1 PK] 1
MAXH] 2 " MAXH| [
-10- -10-
MW’W
o. Ho. .
--10- -10:
20, -20.
3¢
-—30: -—30:
-—40 -—40-
-—50- -50.
60 60
Center 2.421 GHz 500 kHz/ Span 5 MHz Center 2.407 GHz 600 kHz/ Span 6 MHz

Date: 5.NOV.2014 18:36:18 Date: 4.NOV.2014 23:15:25
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Mode

HI

Freq (MHz)

Conducted
Output Power
(dBm)

Limit (dBm)

HI 2456

13.44

21

MID 2442

13.41

21

LOW 2420

13.41

21

Result: Pass

® RBW 3 MHz Marker 1 [T1 ]
VBW 10 MHz 13.44 dBm
Ref 32.3 dBm “Att 15 dB SWT 40 ms 2.456242250 GHz
[30—ofF 52le a8 |
20
1 PK] 1
fiAXH f\ a1 | ‘
10 v
o
-10.
-20.
DB
-30.
-40.
50
60
Center 2.456 GHz 600 kHz/

Date:

5.NOV.2014 00:05:14

Span 6 MHz

MID

LOW

® “RBW 3 MHz Marker 1 [T1 ]
VBW 10 MHz 13.41 dBn
Ref 32.3 dBm Att 15 dB SWT 40 ms 2.442226875 GHz
[ soofber_salo s |
[A]
20
1 Pl 1
MAXH L2 PR IS E—
-10- LvL
Lo
--10
L-20
--30
- 40.
L 50.
L-60
Center 2.442 GHz 500 kHz/ Span 5 MHz

Date: 5.NOV.2014 18:44:38

Ref 32.3 dBm

“Att 15 dB

“RBW 3 MHz
VBW 10 MHz
SWT 40 ms

Marker 1 [T1 ]
13.41 dBm
2.428129750 GHz

[ 20—cEH

2 ds

]

-

Center 2.428 GHz

Date: 4.NOV.2014 23:19:35

600 kHz/

Span 6 MHz
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Mode

HI

Freq (MHz)

Conducted
Output Power
(dBm)

Limit (dBm)

HI 2457

13.47

21

MID 2443

13.41

21

LOW

2429

13.41

21

Result: Pass

RBW 3 MHz Marker 1 [T1 ]
VBW 10 MHz 13.47 dBm
Ref 32.3 dBm “Att 15 dB SWT 40 ms 2.457090750 GHz
[30—oFF s2laas 1
20.
1 PK] 1
fiAXH - — A | ‘
[ 10 v
o:
-10;
20
DB
-30.
-40.
-50;
-60;
Center 2.457 GHz 600 kHz/

Date: 5.NOV.2014 00:06:59

Span 6 MHz

MID

LOW

32.3 dBm

Att 15 dB

“RBW 3 MHz
VBW 10 MHz
SWT 40 ms

Marker 1 [T1 ]
13.41 dBm
2.442550625 GHz

[ 30—offhet— 5212 a8

=

--10.

--20.

--30:

--40.

--50.

--60:

Center 2.443 GHz

Date: 5.NOV.2014 18:48:39

500 kHz/ Span 5 MHz

Ref 32.3 dBm

“Att 15 dB

“RBW 3 MHz
VBW 10 MHz
SWT 40 ms

Marker 1 [T1 ]
13.41 dBm
2.428573250 GHz

[ 30—ocffhet— 5212 a8

]

Center 2.429 GHz

Date: 4.NOV.2014 23:26:44

600 kHz/

Span 6 MHz
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Mode G HI
Conducted . ® RBW 3 MHz Marker 1 [T1 ]
L|m|t (dBm) VBW 10 MHz 13.53 dBm
Freq (MHZ) output Power Ref 32.3 dBm “Att 15 dB SWT 40 ms 2.476165000 GHz
(dBm) I 30—OFH] saleas 1
20
HI 2476 13.53 21 o p
-10- LV
iy
MID 2462 13.44 21 ! |
LOW 2440 13.47 21
-~ 20-
DB
-30.
~40.
-50.
Result: Pass
Center 2.476 GHz 600 kHz/ Span 6 MHz
Date: 5.NOV.2014 00:08:44
MID LOW
® “RBW 3 MHz Marker 1 [T1 ] ® “RBW 3 MHz Marker 1 [T1 ]
VBW 10 MHz 13.44 dBn VBW 10 MHz 13.47 dBm
Ref 32.3 dBm Att 15 dB SWT 40 ms 2.463711250 GHz Ref 32.3 dBm “Att 15 dB SWT 40 ms 2.448120750 GHz
[S0—offbot_—o2l2dB | [0_offbot_52]2aB 1
[A]
20 20.
1 P 1 1 PK] 1
MAXH L ] WAXH| [ e |
10 L 10 Ly
fr
e
o. Ho. .
|10 -10.
| 20. -20.
3¢
- 30- -—30:
-—40 -—40-
50 -50.
| s0. 60
Center 2.462 GHz 500 kHz/ Span 5 MHz Center 2.448 GHz 600 kHz/ Span 6 MHz
Date: 5.NOV.2014 18:53:38 Date: 4.NOV.2014 23:29:22
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Mode

H

HI

Freq (MHz)

Conducted
Output Power
(dBm)

Limit (dBm)

HI

2477

13.53

21

MID

2463

13.44

21

LOW

2449

13.5

21

Result: Pass

RBW 3 MHz Marker 1 [T1 ]
VBW 10 MHz 13.53 dBm
Ref 32.3 dBm “Att 15 dB SWT 40 ms 2.477229500 GHz
[30—oFF s2laas 1
[ A ]
20
1 PK] 1
fiAXH v N
[10 LV
o
-10.
20
DB
-30.
-40.
-50.
-60.
Center 2.477 GHz 600 kHz/

Span 6 MHz

Date: 5.NOV.2014 00:11:09

MID

LOW

32.3 dBm

Att 15 dB

“RBW 3 MHz
VBW 10 MHz
SWT 40 ms

2.461181875

Marker 1 [T1 ]

13.44 dBm
GHz.

[ 30—oEH]

5212 as

1

-

--10.

--20.

--30:

--40.

--50.

--60:

Center 2.463 GHz

Date:

5.NOV.2014 18:55:55

500 kHz/

Span 5 MHz

“RBW 3 MHz
VBW 10 MHz
SWT 40 ms

Marker 1 [T1 ]
13.50 dBm
2.449091500 GHz

+t 5212 ds ]

Ref 32.3 dBm “Att 15 dB

[ 20—cEH

[A]
{20

Center 2.449 GHz 600 kHz/ Span 6 MHz

Date: 4.NOV.2014 23:36:44
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Mode

HI

Date: 5.NOV.2014 18:58:09

Conducted - ® ROW 3 Wz arker 1 [T1 ]
L|m|t (dBm) VBW 10 MHz 13.59 dBm
Freq (MHZ) Output PoWer Ref 32.3 dBm “Att 15 dB SWT 40 ms 2.477229500 GHz
(dBm) [50—OFH 52l as 1
-20:
HI 2477 13.59 21 m = F )
P gy
MID 2441 13.38 21 !
LOW 2407 13.29 21
--20.
DB
-30.
~40.
-50-
Result: Pass
Center 2.477 GHz 600 kHz/ Span 6 MHz
Date: 5.NOV.2014 00:13:37
MID LOW
® “RBW 3 MHz Marker 1 [T1 ] ® “RBW 3 MHz Marker 1 [T1 ]
VBW 10 MHz 13.38 dBm VBW 10 MHz 13.29 dBm
Ref 32.3 dBm Att 15 dB SWT 40 ms 2.440714375 GHz Ref 32.3 dBm “Att 15 dB SWT 40 ms 2.407197250 GHz
[50_offhet_52]3 a5 1 [30—offhot_52]a3 aB 1
[A]
-20: -20-
1P 1 1 PK] 1
VAXH| I v [ " JAXH| o [t |
|
o Ho. .
L _10. -10.
L _20. -20.
SDE
- 30- -—30:
-—40 -—40-
50 -50.
| _60. -60.
Center 2.441 GHz 500 kHz/ Span 5 MHz Center 2.407 GHz 600 kHz/

Date: 4.NOV.2014 23:40:03

Span 6 MHz
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Mode J HI

Conducted . ® RO S e warker 1 [Tl
Freq (MHz) Output Power Limit (dBm) - 50 don

Ref 32.3 dBm “Att 15 dB SWT 40 ms 2.476241500 GHz

(dBm) oo—sHe—eaee ”
HI 2476 13.5 21 o Hﬂ f "
MID 2440 13.35 21 i o
LOW 2406 13.26 21
Result: Pass

Date: 5.NOV.2014 00:15:56

MID LOW

® “RBW 3 MHz Marker 1 [T1 ] ® “RBW 3 MHz Marker 1 [T1 ]
VBW 10 MHz 13.35 dBn VBW 10 MHz 13.26 dBm
Ref 32.3 dBm Att 15 dB SWT 40 ms 2.440087500 GHz Ref 32.3 dBm “Att 15 dB SWT 40 ms 2.406114750 GHz
[S0—offbot_—o2l2dB 1 [50_offhot_s2l2dB 1
[A]
20 20
1 Pi 1 1 PK] 1
[iAxH v [rAxH [ Iv
L —1 — | vt 1o — [ | L1y
Lo . Lo .
--10- -~ 10-
L-20 L-20
! SDE
- 30- -—30:
-—40 -—40-
-—50- -—50-
L-60 L-60
Center 2.44 GHz 500 kHz/ Span 5 MHz Center 2.406 GHz 600 kHz/ Span 6 MHz

Date: 5.NOV.2014 19:15:11 Date: 4.NOV.2014 23:43:49
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Mode K HI
Conducted L ® RO S Wiz warker 1 [Tl
Freq (MHZ) Output POWer lelt (dBm) Ref 32.3 dBm “Att 15 dB SWT 40 msz 7,4:/8(,:;7{,(:(1 ;%H:”
(dBm) ek R A
-20-
HI 2479 13.62 21 - :

MID 2475 13.59 21 . "
LOW 2471 13.56 21
Result: Pass

Date: 5.NOV.2014 00:17:18

MID LOW

® “RBW 3 MHz Marker 1 [T1 ] ® “RBW 3 MHz Marker 1 [T1 ]
VBW 10 MHz 13.59 dBm

VBW 10 MHz 13.56 dBm
Ref 32.3 dBm Att 15 dB SWT 40 ms 2.475251875 GHz Ref 32.3 dBm “Att 15 dB SWT 40 ms 2.471146250 GHz
[So_offhot_52]3 a8 1 [S0_offhot_52]3 as 1

A
20 20

1 P 1 1 PK] 1

MAXH I LA WAXH| v
10 L 10
+o. to. .
--10- -10:

20 -20
3D
-—30: -—30:
-—40 -—40-
50 -50.
60 t-60
Center 2.475 GHz 500 kHz/ Span 5 MHz Center 2.471 GHz 600 kHz/ Span 6 MHz

Date: 5.NOV.2014 19:28:18 Date: 4.NOV.2014 23:44:59
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Mode

HI

Conducted

Limit (dBm)

Marker 1 [T1 ]

® RBW 3 MHz
VBW 10 MHz

Freq (MHZ) Output Power Ref 32.3 dBm “Att 15 dB SWT 40 ms 7,4:/95;:{13: ;ji:”
(dBm) R R
-20:
HI 2480 13.59 21 o

(10 S— !

MID 2476 13.47 21 i -
Low 2472 13.59 21
Result: Pass

Span 6 MHz

Date: 5.NOV.2014 00:18:33

MID

LOW

Ref 32.3 dBm

Att 15 dB

“RBW 3 MHz
VBW 10 MHz
SWT 40 ms

Marker 1 [T1 ]

13.47 dBm
2.474242500 GHz

[ 30—offhet— 5212 a8

1

-

--10.

--20.

--30:

--40.

--50.

--60:

Center 2.47601625 GHz

Date: 5.NOV.2014 18:09:43

500 kHz/

Span 5 MHz

Marker 1 [T1 ]
13.59 dBm
2.472175500 GHz

[0 _offhot_s2lo a8 ]

® “RBW 3 MHz
VBW 10 MHz
Ref 32.3 dBm “Att 15 dB SWT 40 ms

-

Center 2.472 GHz 600 kHz/ Span 6 MHz

Date: 4.NOV.2014 23:47:47
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Part 9 - EIRP Emissions

DATE:
TEST STANDARD:
TEST PROCEDURES:

MINIMUM STANDARD:

Client: City Theatrical Inc.
Job No.: E10671-1401
Date: December 16, 2014
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Nov-27-2014
RSS-210 Iss.8 A8.4, FCC Part 15 Subpart C -15.247

ANSI 63.4-2014, ANSI 63.10-2013, FCC Public Notice DA 00-705 March
30,2000, FCC KDB 996369 v01r04, FCC KDB 55807 4v03r02

EIRP shall not exceed 4 W (36dBm) for IC
500mW (27dBm) for FCC (section 15.247(b)(4)) with a maximum 6dBi antenna

15.247(b)(4)(i) Systems operating in the 2400-2483.5 MHz band that are used
exclusively for fixed, point-to-point operations may employ transmitting antennas
with directional gain greater than 6 dBi provided the maximum peak output power
of the intentional radiator is reduced by 1 dB for every 3 dB that the directional
gain of the antenna exceeds 6 dBi.

METHOD OF MEASUREMENT: The Spectrum Analyzer is connected directly to the PCB antenna port; the

MEASUREMENT DATA:

conducted output power was measured at this point. A 50dB attenuator with
2.2dB cable loss was used to protect the instrumentation. The 52.2dB correction
was added as the offset for the instrumentation and is included in the plot

EIRP for IC using tested antenna’s

Output | Maximum EIRP IC
Mode | Frequency(MHz) | Power Antenna (dBm) Limit | Result
(dBm) Gain(dBi) (dBm)

(o 2406 13.29 14 27.29 36 Pass
B0 2440 13.35 14 27.35 36 Pass
A16 2480 13.65 14 27.65 36 Pass
EIRP for FCC using tested antenna’s

Output | Maximum EIRP IC
Mode | Frequency(MHz) Power Antenna (dBm) Limit | Result
(dBm) Gain(dBi) (dBm)
C 2406 13.29 14 27.29 36 Pass
B0 2440 13.35 14 27.35 36 Pass
A16 2480 13.65 14 27.65 36 Pass

MODIFICATIONS:

PERFORMANCE:

No modification is required to comply for this test.

Complies with standard.
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Part 10 - Out of Band Emissions

DATE:
TEST STANDARD:

TEST PROCEDURES:

MINIMUM STANDARD:

Nov-26-2014

RSS-210 A8.5, FCC Part 15/C 15.247

ANSI 63.4-2014, ANSI 63.10-2013, FCC Public Notice DA 00-705 March
30,2000, FCC KDB 996369 v01r04, FCC KDB 55807 4v03r02

In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated device is operating, the radio frequency power
that is produced shall be at least 20 dB below that in the 100 kHz bandwidth
within the band that contains the highest level of the desired power, based on
either an RF conducted or a radiated measurement, provided the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter
complies with the conducted power limits based on the use of RMS averaging
over a time interval, as permitted under Section A8.4(4), the attenuation required
shall be 30 dB instead of 20 dB

METHOD OF MEASUREMENT:Measurements were made with the antenna port connected directly into a

MODIFICATIONS:

PERFORMANCE:

MEASUREMENT DATA:

spectrum analyzer using the appropriate attenuators. Only the modes of
operation that had frequencies near the band edges were measured in Hopping
Mode. Modes 2 and 6 were used to show the non-hopping band edge emissions.

No modification is required to comply for this test.

Complies with standard.

Mode AO Low Channel Band edge hopping

Mode A16 Hi channel Band Edge hopping

Ref 32.3 dBm Att 15 dB

“RBW 30 kHz Delta 2 [T1 ] ® “RBW 30 kHz Marker 1 [T1 ]

VBW 100 kHz -48.27 dB
SWT 40 ms -7.173125000 MHz Ref 32.3 dBm Att 15 dB SWT 40 ms 2.480007625 GHz

VBW 100 kHz 7.02 dBm

[ S0—cffhet_5. Py

=y | [s0_offher _s2loa Sette by |

20

10419 dBm -40( 62 dB
2| 406021513 Gz (I 3907937500 MHz

10

1 [ViEn|
v five L10. LvL

A

F1

Start 2.395 GHz

Date: 5.NOV.2014 19:57:47

1.15 MHz/

Stop 2.4065 GHz Start 2.4795 GHz 1.55 MHz/ Stop 2.495 GHz

Date: 5.NOV.2014 20:38:38
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Mode C 15Channel Low Channel Band Edge Hopping

Mode L Adaptive High Channel Band Edge Hopping

® “RBW 30 kHz  Delta 2 [T1 ]
VBW 100 kHz -49.11 dB
Ref 32.3 dBm “Att 15 dB SWT 40 ms 7.746687500 MHz
o offbot_52l2 ds n re |
10| 88 dBm
2| 406021513 cHz (M
20
1
-10- ¥ LVL
Lo A
-—10-
L 20 |

| AN

--50.

--60:
F1

Start 2.395 GHz 1.15 MHz/ Stop 2.4065 GHz

Date: 5.NOV.2014 20:05:13

® “RBW 30 kHz Marker 1 [T1 ]

VBW 100 kHz 11.76 dBm

Ref 32.3 dBm “Att 15 dB SWT 40 ms 2.480013437 GHz

£ d d
[0 offhot o2l : r=vmn 1
44} 43 dB
3.510750p00 MHz
2

% b

W

I--40.

0-
1
J "
)
10-
0-

50

--60:

Start 2.4795 GHz 1.55 MHz/ Stop 2.495 GHz

Date: 5.NOV.2014 20:42:07

Mode 2 Low Channel Band edge Non-Hopping

Mode 6 High Channel band edge Non-Hopping

Delta 2 [T1 ]
-40.40 dB

® “RBW 30 kHz
VBW 100 kHz

Ref 10 dBm “Att 10 dB SWT 20 ms 9.273000000 MHz
10 Offket 30|dB Marker| 1 [T1
-16}16 dBm
B scsrzaon o
| o

20

-
[
/

|40 J A u
ZMW MNW\/\M

--50:

AN A AMAAAN X

--70.

--80.

-90 |

Start 2.39 GHz 1.65 MHz/ Stop 2.4065 GHz

Date: 8.NOV.2014 00:00:05

Delta 2 [T1 ]
-41.83 dB
4.179000000 MHz

® “RBW 30 kHz
“VBW 1 kHz

Ref 10 dBm “Att 10 dB SWT 500 ms

10 Offket 30|dB Marker| 1 [T1
-20| 86 dBm
[ o. 4aza 00 crz | I

| o

-30.

M
1]

--70.

--80:

-90 |

Start 2.4795 GHz 1.05 MHz/ Stop 2.49 GHz

Date: 7.NOV.2014 23:36:45
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Part 11 - Antenna Requirement

TEST STANDARD:

FCC Part 15/C 15.203

APPLICABLE REGULATIONS: An intentional radiator shall be designed to ensure that no antenna other than that

RESULTS:

furnished by the responsible party shall be used with the device. The use of a
permanently attached antenna or of an antenna that uses a unique coupling to
the intentional radiator shall be considered sufficient to comply with the provisions
of this Section. The manufacturer may design the unit so that a broken antenna
can be replaced by the user, but the use of a standard antenna jack or electrical
connector is prohibited. This requirement does not apply to carrier current devices
or to devices operated under the provisions of Sections 15.211, 15.213, 15.217,
15.219, or 15.221. Further, this requirement does not apply to intentional radiators
that must be professionally installed, such as perimeter protection systems and
some field disturbance sensors, or to other intentional radiators which, in
accordance with Section 15.31(d), must be measured at the installation site.
However, the installer shall be responsible for ensuring that the proper antenna is
employed so that the limits in this Part are not exceeded.

The antennas listed below comply with the standard and maximum EIRP
requirements on Part 9.

This product is only sold as an installed part of an OEM final product and is not
sold to the general public.

These antennas are only used and installed by trained professional installers and
are not available to the general public.

The radio module can be configured with any one of the approved antennas
listed below for fixed, point-to-point, one server and one client configuration.
When the radio module is configured for point-to-multipoint one server and
multiple clients’ configuration (client’s talk to server only one at a time), the client
can use any of the approved antennas and server can use any approved antenna
listed below except the 14dBi Yagi directional antenna
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Approved and verified antennas for this product
Ant;nna Manufacturer Model Type Connector 8?3'3 Results
S151AH- Omni ,
1 Nearson 24508 whip SMA plug reverse polarity 5 Pass
DG102N- Omni SMA plug reverse polarity
2 Nearson 2.4/5.25 whip via provided antenna cable 5 Pass
Omni SMA plug reverse polarity
3 Tekfun F40-N whip via provided antenna cable 45 Pass
S152AH- Omni ,
4 Nearson 24508 whip SMA plug reverse polarity 4 Pass
Omni ,
5 Nearson S141AH-2450 whip SMA plug reverse polarity 2 Pass
S131AH- Omni ,
6 Nearson 24508 whip SMA plug reverse polarity 2 Pass
. WCP2400- Omni ; ” -
7 Centurion MMCX4 whip MMCX jack on 4” coax pigtail | 2.5 Pass
Omni
8 Nearson SPCB07257 Printed | MMCX jack on 4” coax pigtail | 2 Pass
Trace
PCTEL SMA plug reverse polarity
9 Maxrad MP24008XFPT Panel via provided antenna cable 8 Pass
PCTEL . SMA plug reverse polarity
10 Maxrad MYP24010PT Yagi via provided antenna cable 10 Pass
PCTEL . SMA plug reverse polarity
" Maxrad MYP24014PT Yagi via provided antenna cable 14 Pass




Client: City Theatrical Inc.

Job No.: E10671-1401
Date: December 16, 2014
Page 60 of 67

LABORATORIES

Part 12 - RF Exposure Evaluation
TEST STANDARD: FCC 1.1310

APPLICABLE REGULATIONS: RF Exposure must comply with General Population RF Safety requirements
FCC 1.1310 states the criteria listed in the table below shall be used to
evaluate the environmental impact of human exposure to radiofrequency (RF)
radiation as specified in Section 1.1307(b), except in the case of portable
devices which shall be evaluated according to the provisions of Section 2.1093.
Further information on evaluating compliance with these limits can be found in
the FCC's OST/OET Bulletin Number 65, “Evaluating Compliance with FCC-
Specified Guidelines for Human Exposure to Radiofrequency Radiation”.

POWER DENSITY LIMITS:

Frequency Electric Field Magnetic Field Power Average
Range (MHz) Strength (V/m) Strength (A/m) Density Time (s)
(mW/cmZ)

(A) Limits for Occupational/Control Exposures

300-1500 - - F/300 6

1500-100,000 - - 5 6
(B) Limits for General Population/Uncontrolled Exposures

300-1500 - - F/1500 6

1500-100,000 - - 1 30

1.1 EUT OPERATING CONDITION
- The antenna used for this product is connected to a Flexible antenna cable that connects to the module PCB

using a UFL Connector and is designed for a Peak antenna gain of 14 dBi (peak)

- Highest measured conducted output level = 13.6dBm
- From Table 1, the Maximum Power Density safe exposure level for General Population Uncontrolled
Exposure of 30 Seconds for the frequency range of 2.4 to 2.4835GHz is 1mW/cm?.

Conducted Max Max EIRP Max EIRP Power Density Limit Safe distance
Output Power Antenna (dBm) (mW) 2 (cm)
(dBm) Gain (dBi) Allowed (mW/cm™)
13.6 14 27.6 576 1 6.8

1.2 RF EXPOSURE EVALUATION DISTANCE CALCULATION

e (ETRE
dm ey (wﬂ )
where: d = Distance to the center of radiation of the antenna (cm) for the allowable Power Density
S = Allowable Power density Limit (mW/cm2)

EIRP = Equivalent isotropically radiated power (mW) = 10 [T Power (dBm)+ Ant Gain (dBi)/10]

As shown above, the minimum distance where the MPE limit is reached at 6.8 cm from the EUT with the
14.0dBi antenna.

It is recommended that the unit is positioned so that the typical distance from the antenna to the end user is 20cm
or greater.



Client: City Theatrical Inc.
Job No.: E10671-1401
Date: December 16, 2014

Page 61 of 67
LABORATORIES

Appendix A: Test Setup Pictures

Setup for Radiated emissions when using EUT is using typical Antenna
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Close-up of EUT with typical antenna
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Aucxilliary power supply used with EUT
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Typical Low frequency measurement test setup
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