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1. GENERAL INFORMATION

1.1 Product Description for EQuipment under Test

Product Name

Model name

Model Difference
Description

Power Supply

Hardware Version
Software Version

Frequency Range

Modulation
Number of Channel
Antenna Type
Antenna Gain

Peak Deviation

Note

. Wireless Microphone UHF Transmitter
. AGS8

: N/A

: 1*DC 1.5V AA Battery

: AG8-HVO01

: AG8-SV01

: 470-494MHz, 542-566MHz
: FM (F3E)

: 32

. Integral

: 1.94dBi

. 48KHz (Declaration by manufacturer)

: N/A
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Channel List
470-494MHz 542-566MHz
Frequency Frequency
Channel MHz Channel MHz
0 470.125 0 542.125
1 471.625 1 543.625
2 473.050 2 545.050
3 474.425 3 546.425
4 474.900 4 546.900
5 477.525 5 549.525
6 479.100 6 551.100
7 480.475 7 552.475
8 482.000 8 554.000
9 484.075 9 556.075
A 486.975 A 558.975
B 487.975 B 559.975
C 489.050 C 561.050
D 490.975 D 562.975
E 492.425 E 564.425
F 493.975 F 565.975
Note: The test channel and frequency see below:
470-494MHz 542-566MHz
Frequency Frequency
Channel MHz Channel MHz
0 470.125 0 542.125
8 482.000 8 554.000
F 493.975 F 565.975
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1.2 Related Submittal(s) / Grant (s)
N/A

1.3 Test Methodology

All measurements contained in this report were conducted in accordance with TIA
603-D Land Mobile FM or PM Communications Equipment Measurement and
Performance Standards. ANSI C63.10-2013, American National Standard for Methods
of Measurement of Radio-Noise Emissions from Low-Voltage Electrical and Electronic
Equipment in the range of 9kHz to 40GHz.

1.4 Equipment Modifications

Not available for this EUT intended for grant.

1.5 Support Device

None

1.6 Test Facility and Location

Certificated by FCC, USA via MRA
Registration No.: TW1083
Date of registration: April 07, 2015

WH Technology Corp.

7F., N0.262, Sec. 3, Datong Rd., Xizhi Dist., New
Taipei City 221, Taiwan (R.O.C.)

No. 120, In. 5, Hudong St., Xizhi Dist.,

New Taipei City 221, Taiwan (R.O.C.)
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1.7 Summary of Test Results

FCC Rules Description Of Test Result
FCC 8§874.861(e)(1) RF output power Compliance
FCC 8§874.861(e)(3) Modulation characteristics Compliance

FCC §74.861(e)(B)(6)| — o> 0" PandWdin & Emission | compliance

FCC §74.861()(6) Spurious radlatllac())r;tat the Antenna Compliance
Field strength of Spurious :

FCC §874.861(e)(6) radiation Compliance

FCC 8§874.861(e)(4) Frequency stability Compliance

Note: 1. The EUT has been tested as an independent unit. And Continual transmitting
in maximum power (The new battery be used during test)
2. The EUT powered by battery and operating multiple positions, so the EUT
shall be performed three orthogonal planes. The worst plane is Z.

X Plane Y Plane Z Plane

o
\\?\\\ // s ///’4
\\:_‘ // v /f/

)| |
N
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2. System Test Configuration

2.1 EUT Configuration
The EUT configuration for testing is installed on RF field strength measurement to

meet the Commissions requirement and operating in a manner which intends to
maximize its emission characteristics in a continuous normal application.

2.2 Equipment Modifications

Conducted antenna port was enabled by adding additional RF cable from PCB.

2.3 Description of test modes
The EUT has been tested under continuous operating condition. The Lowest, middle

and highest channel were chosen for testing, but only the worst case data is shown in
this report.

2.4 Justification

The EUT was configured for testing according to TIA 603-D and ANSI C63.10-2013
Standards.

2.5 Environmental Conditions

During the measurement the environmental conditions were within the listed ranges:
- Temperature: 15~35C

- Humidity: 25~60%

- Atmospheric pressure: 86-106 kPa

2.6 Measurement Uncertainty (95% confidence levels)

Uncertainty for Radiated Emission : +3.74dB (below 1GHz)
+4.85dB (above 1GHz)

Uncertainty for RF Output power: +0.84dB

Uncertainty for Conducted Emission: +1.56dB

Uncertainty for Frequency Error (stability) : +1*10-9

Uncertainty for Occupied Bandwidth: +0.23%
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3. Max Output Power

3.1 Test SET-UP (Block Diagram of Configuration)

EUT Spectrum Analyzer

3.2 Test Procedures

- Connect the EUT to spectrum analyzer and set the spectrum analyzer as

following:
Frequency : Test Frequency
SPAN : 3MHz
RBW ; 1MHz
VBW : 3MHz
Sweep Time : Auto
Detector Mode Peak

Max-hold the trace and record the peak value once the trace
stabilized.

3.3 Limit

As per FCC 874.861 (e) (1): the power of the measured unmodulated carrier power at
the output of the transmitter power amplifier (antenna input power) may not exceed

the following:
Frequency Limit
(MHz) (mW)
54-72
76-88 50mwW
174-216
470-608
250mwW
614-698
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3.4 Measurement Results

Please refer to following tables and plots.

Temperature : 21 C Humidity : 46 %

Test By: Sance Test Date : April 20, 2016

Test Result: PASS

chanel | Freueroy | Test e P

0 470.125 4.66 24
8 482.000 7.48 24
F 493.975 4.45 24
0 542.125 2.83 24
8 554.000 1.78 24
F 565.975 1.26 24

Note: 1. The EUT was programmed in un-modulation mode.
2. The cable loss have been considered during the test.
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Low Channel 470.125MHz
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Att 35 dB

* RBW 1
*VBW 3
SWT 2

MHz
MHz

.5 ms

10
IS S

I — —~— -
1 PK| ”’,4”’ ~\\‘\\\\
funca ;t/’

-20

-3

--40

--60

-7

--80

-90

Center 470.125 MHz 300 kHz/ Span 3 MHz
Date: 20.APR.2016 16:07:02

Mid Channel 482MHz
® *RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz 4 dBn

Ref 10 dBm Att 35 dB SWT 2.5 ms MH z

10 P B |

/ \

i [ 2]
] ~_
mem |

—-20

-3

--40

--60

--70

[--80

Center 482 MHz

Date: 20.APR.2016 16:18:23

300

kHz/

Span 3 MHz
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High Channel 493.975MHz

/E; *RBW 1 MHz rke [T 1
*VBW 3 MHz 4.4 B

Ref 10 dBm Att 35 dB SWT 2.5 ms »3.953365385 MHz

1_PK|

Center 493.975 MHz 150 kHz/ Span 1.5 MHz

Date: 20.APR.2016 15:52:13

Low Channel 542.125MHz

® *RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz 2.83 dBn

Ref 10 dBm Att 35 dB SWT 2.5 ms 2.129807692 MHz

/“’ \\

Center 542.125 MHz 300 kHz/ Span 3 MHz

Date: 20.APR.2016 16:54:24
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Mid Channel 554MHz

® *RBW 1 MHz larke T
*VBW 3 MHz . 3 B

Ref 10 dBm Att 35 dB SWT 2.5 ms

—r

o

-90

Center 554 MHz 300 kHz/

Date: 20.APR.2016 17:01:36

High Channel 565.975MHz

® *RBW 1 MHz Marker 1
*VBW 3 MHz

Span 3 MHz

Ref 10 dBm Att 35 dB SWT 2.5 ms
10
1
Y.
L I
”/’///’/' \\\\\\\
-3
--40
--60
--70
--80
Center 565.975 MHz 300 kHz/ Span 3 MHz

Date: 20.APR.2016 16:46:07

Page 14 of 56



Report No.:CF16050403

l‘. WH TeChnOlogy Corp. Date of Issue: Apr. 25, 2016

FCC ID: CCRAGS
4. Emission Bandwidth & Mask

4.1 Test SET-UP (Block Diagram of Configuration)

EUT Spectrum Analyzer

Audio Signal Generator

4.2 Measurement Procedure

(1) The EUT was connected to the 50 ohm input of a spectrum analyzer
through 20dB of attenuation; the reference offset of the spectrum analyzer
was set to the measured value of the attenuation path.

(2) The unmodulated carrier signal level was recorded and used to set the
reference level on the spectrum analyzer.

(3) The spectrum analyzer span was then set to 1.5 MHz and the resolution
bandwidth set to 2 kHz (1% of Authorized BW).

(4) The emission limits were overlaid on the spectrum analyzer display and the
trace was recorded.

(5) The test item was modulated with a 2500 Hz sine wave at an input level 16
dB greater than that necessary to produce 50% of the rated system
deviation.

4.3 Limit
The operating bandwidth shall not exceed 200 kHz.

The mean power of emissions shall be attenuated below the mean output power of
the transmitter in accordance with the following schedule:

On any frequency removed from the operating frequency by more than 50 percent up
to and including 100 percent of the authorized bandwidth: at least 25 dB;

On any frequency removed from the operating frequency by more than 100 percent
up to and including 250 percent of the authorized bandwidth: at least 35 dB;

On any frequency removed from the operating frequency by more than 250 percent of

the authorized bandwidth: at least 43 + 10log (mean output power in watts) dB.
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4.4 Measurement Results

Please refer to following tables and plots.

Temperature : 21 C Humidity : 46 %
Test By: Sance Test Date : April 20, 2016
Test Result: PASS
Frequency 99% Emission Limit
Channel Bandwidth
(MHz) (KHz) (KHz)
0 470.125 134.6 200
8 482.000 134.6 200
F 493.975 136.2 200
0 542.125 110.6 200
8 554.000 113.8 200
F 565.975 113.8 200

Note: The peak deviation is 48KHz.
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Low Channel 470.125MHz (2500Hz @ 16dB over 50% deviation)

® *RBW 10 kHz Marker 1 [T1 ]
* VBW 30 kHz .0 dBn
Ref 10 dBm Att 15 dB SWT 40 ms 0.096153846 MHz
oBW1d4.615384¢ kHz

Temy T Oogw
.64 dBr
} \ﬁ 4710.0625¢C 000 MH

1_PK] r2 Temp [2 [T1 OHW]
F, \ 0. ] q=8 ME

e Fetranpt et o o it
ettt e

Center 470.125 MHz 100 kHz/ Span 1 MHz

Date: 20.APR.2016 16:14:18

Mid Channel 482MHz (2500Hz @ 16dB over 50% deviation)
® *RBW 10 kHz larke [T ]
fl PR

Center 482 MHz 100 kHz/ Span 1 MHz

Date: 20.APR.2016 16:29:03
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High Channel 493.975MHz (2500Hz @ 16dB over 50% deviation)

® *RBW 10 kHz rke [T1 ]
* VBW 30 kHz .83 Br
Ref 10 dBm att 15 dB SWT 40 ms )3.944551282 MHz

emp )

0 -14.2¢ r
493.91250¢000 MHz

1 PK] T2 Tenp |2 T1 OHW]
/W \ ada.0as7140as wne

L, e W%W

Center 493.975 MHz 100 kHz/ Span 1 MHz

Date: 20.APR.2016 16:03:31

Low Channel 542.125MHz (2500Hz @ 16dB over 50 deviation)

® *RBW 10 kHz Marker 1 [T1 ]
* VBW 30 kHz 2.09 dBEn

Ref 10 dBm Att 15 dB SWT 40 ms 42.09134¢ MH z
10
1 1
i Al a oo |mw
> 42 . ( 692 C M F
oo xc:: I 1

-s0 M
s K| A&ll&u.. MM w‘

oA e

Center 542.125 MHz 100 kHz/ sSpan 1 MHz

Date: 20.APR.2016 16:57:28
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Mid Channel 554MHz (2500Hz @ 16dB over 50% deviation)

® *RBW 10 kHz rke [T1 ]
* VBW 30 kHz 0.98 Br

Ref 10 dBm Att 15 dB SWT 40 ms 553.964 590 MHz
10 .
N b4 ~ - T | - |
v - 593.95032(513 MHz
1 PK] [ Tenp |2 T1 ofw]
o | _10 —ad E

" IMM \%“‘""\Lﬂ Sk

J%7ﬁﬁgﬁ;£iii;jiﬁﬁgV < .

-80

-90

Center 554 MHz 100 kHz/ Span 1 MHz

Date: 20.APR.2016 17:04:28

High Channel 565.975MHz (2500Hz @ 16dB over 50% deviation)

® *RBW 10 kHz Marker 1 [T1 ]
* VBW 30 kHz 0.38 dBn

Ref 10 dBm Att 15 dB SWT 40 ms 65.939743590 MHz
10
| 1 1 W
B !K\\u“! .06 asn|EM
5ds.92532d513
Juaxs| 1

]

o bk Auﬂfmljﬂfﬂ “ﬂﬂ*‘uqﬂ#dl

Center 565.975 MHz 100 kHz/ sSpan 1 MHz

Date: 20.APR.2016 16:49:59
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Low Channel 470.125MHz (Unmodulated carrier)

® *RBW 2 kHz 1 [T ]
*VBW 5 kHz 4.0 Br

Ref 10 dBm Att 35 dB SWT 380 ms 70.12259615 MHz
10
1 PK]
et
-20 F

]
]

P=
[

, |
WMWMMMMM V"‘WWMWW

Center 470.125 MHz 150 kHz/ Span 1.5 MHz

Date: 20.APR.2016 16:08:56

2500Hz @ 16dB over 50% deviation

® *RBW 2 kHz Marke: T
*VBW 5 kHz -3.53 dBr

Ref 10 dBm Att 35 dB SWT 380 ms 470.096153846 MHz
10
[et077—2
F-20 F

=

%F
Ll
g,,
i
£

polutafatutia

--80

-90

Center 470.125 MHz 150 kHz/ Span 1.5 MHz

Date: 20.APR.2016 16:09:50
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Mid Channel 482MHz (Unmodulated carrier)

® *RBW 2 kHz [T ]
*VBW 5 kHz .82 Br

Ref 10 dBm Att 35 dB SWT 380 ms 81.997596154 MHz
FLE7a
-20

Center 482 MHz 150 kHz/ Span 1.5 MHz

Date: 20.APR.2016 16:19:42

2500Hz @ 16dB over 50% deviation

® *RBW 2 kHz Marke [T1 ]
*VBW 5 kHz -0.49 dBn
31.9711 384¢€ 1H

Ref 10 dBm Att 35 dB SWT 380 ms

== |
I —==

Center 482 MHz 150 kHz/ Span 1.5 MHz

Date: 20.APR.2016 16:20:57
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High Channel 493.975MHz (Unmodulated carrier)

® *RBW 2 kHz larke [T1 ]
*VBW 5 kHz .92 Bn

Ref 10 dBm aAtt 35 dB SWT 380 ms )3.975000000 MHz
10

1 PK]
[ 5t72
20 "

Center 493.975 MHz 150 kHz/ Span 1.5 MHz

Date: 20.APR.2016 15:54:25
2500Hz @ 16dB over 50% deviation

® *RBW 2 kHz Marker 1 [T1
* VBW 5 kHz . 3 dBn

Ref 10 dBm Att 35 dB SWT 380 ms 493.946153846 MI

;D | 2]
e ) \ﬂ
) 1Y
L o L‘N
| |
BT W i il L e

Date: 20.APR.2016 15:56:27
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Low Channel 542.125MHz (Unmodulated carrier)

® *RBW 2 kHz [T ]
*VBW 5 kHz 2.52 Br

Ref 10 dBm Att 35 dB SWT 380 ms 542.127403846 MHz
10

1 PK]
et
-20 F
-3
—-40

i

bl epsdgait i —

--80

-90

Center 542.125 MHz 150 kHz/ Span 1.5 MHz

Date: 20.APR.2016 16:55:34

2500Hz @ 16dB over 50% deviation

® *RBW 2 kHz Marke [T1 ]
*VBW 5 kHz -7.14 dBn
055750000 Mie

Ref 10 dBm Att 35 dB SWT 380 ms

1 PK]

Center 542.125 MHz 150 kHz/ Span 1.5 MHz

Date: 20.APR.2016 16:57:04
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Mid Channel 554MHz (Unmodulated carrier)

® *RBW 2 kHz i ]
*VBW 5 kHz .52 Br

Ref 10 dBm Att 35 dB SWT 380 ms 554.002403846 MHz
10

1 PK]
et
-20 F
-3
—-40

Center 554 MHz 150 kHz/ Span 1.5 MHz

Date: 20.APR.2016 17:02:39

2500Hz @ 16dB over 50% deviation

® *RBW 2 kHz Marke [T1 ]
*VBW 5 kHz -8.42 dBn
53.968 0000 MHz

Ref 10 dBm Att 35 dB SWT 380 ms

1 PK]

O

Center 554 MHz 150 kHz/ Span 1.5 MHz

Date: 20.APR.2016 17:03:52
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High Channel 565.975MHz (Unmodulated carrier)

*RBW 2 kHz [(r1 ]
*VBW 5 kHz 0.96 dBr

Ref 10 dBm aAtt 35 dB SWT 380 ms 565.977403846 MHz
10

1 PK]
[ 5t7
-20 =
-3
--40

WM@W“‘@ ‘“Mwﬁﬂwmmwm

Center 565.975 MHz 150 kHz/ Span 1.5 MHz

Date: 20.APR.2016 16:47:18

2500Hz @ 16dB over 50% deviation

® *RBW 2 kHz Marke [T1 ]
*VBW 5 kHz -9.0 dBn
66.015865385 MHz

Ref 10 dBm Att 35 dB SWT 380 ms

1 PK]

| ¥

Center 565.975 MHz 150 kHz/ Span 1.5 MHz

Date: 20.APR.2016 16:49:09
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5. Spurious Emissions at Antenna Port

5.1 Test SET-UP (Block Diagram of Configuration)

EUT Spectrum Analyzer

Audio Signhal Generator

5.2 Measurement Procedure

According to ANSI/TIA-603-D 2010 section 2.2.13, conducted spurious emissions are
emissions at the antenna terminals on a frequency or frequencies that are outside a
band sufficient to ensure transmission of information of required quality for the class
of communication desired. The method of measurement is as following:

Set the center frequency of the spectrum analyzer to the assigned transmitter
frequency, key the transmitter, and set the level of the carrier to the full scale
reference line.

Modulate the transmitter with a 2500 Hz sine wave at an input level 16 dB greater
than that necessary to produce 50% of rated system deviation. The input level shall
be established at the frequency of maximum response of the audio modulating circuit.
Adjust the spectrum analyzer for the following setting:

Resolution bandwidth = 200Hz/10/100 kHz for spurious emissions below 1 GHz, and
1 MHz for spurious emissions above 1 GHz.

Video bandwidth = 3 times the resolution bandwidth.

Detector mode = peak.

Record the frequencies and levels of spurious emissions.

In measuring unwanted emissions, the spectrum shall be investigated from 30 MHz or
the lowest radio frequency signal generated in the equipment, whichever is lower,
without going below 9 kHz, up to at least the frequency given in (a) and (b):

(a) If the equipment operates below 10 GHz: to the tenth harmonic of the highest
fundamental frequency or to 40 GHz, whichever is lower.

(b) If the equipment operates at or above 10 GHz: to the fifth harmonic of the highest
fundamental frequency or to 100 GHz, whichever is lower.

Particular attention should be paid to harmonics and sub-harmonics of the carrier

frequency, as well as to those frequencies removed from the carrier by multiple of the

oscillator frequency. Radiation at the frequencies of multiplier stages should also be

checked.

The amplitude of spurious emissions attenuated more than 20 dB below the

permissible value need not be reported.
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When limits are expressed in absolute terms, compliance with the emission limits
shall be demonstrated using a CISPR quasi-peak detector and the related
measurement bandwidth for emissions below 1000 MHz. as an alternative to CISPR
guasi-peak measurement, compliance with the emission limits can be demonstrated
using measuring equipment employing a peak detector function properly adjusted for
factors such as pulse desensitization as required, with an equal or greater
measurement bandwidth relative to the applicable CISPR quasi-peak bandwidth.

Above 1000 MHz, compliance with the emission limits shall be demonstrated using an
average detector with a minimum resolution bandwidth of 1 MHz.

5.3 Limit

On any frequency removed from the operating frequency by more than 250 percent of
the authorized bandwidth: at least 43 + 10log (mean output power in watts) dB.

5.4Measurement Results

Please refer to following plots.
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Low Channel 470.125MHz

® *RBW 200 Hz 1 [T1 ]
*VBW 1 kHz -54.42 Bn

Ref 10 dBm Att 35 dB SWT 3.6 s 62.552884615 kHz

1_PK|

Start 9 kHz 14.1 kHz/ Stop 150 kHz

Date: 20.APR.2016 16:11:03

® *RBW 10 kHz larker [T 1
* VBW 30 kHz - . iBm

Ref 10 dBm Att 35 dB SWT 300 ms 50.000000000 kHz
10
1_PK|
--10
-2 DF
-3
[--40

Start 150 kHz 2.985 MHz/ Stop 30 MHz

Date: 20.APR.2016 16:11:23
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® *RBW 100 kHz Marke [T1 )
* VBW 300 kHz -52.90 dBn

Ref 10 dBm Att 35 dB SWT 100 ms 228.9743 ) 1Hz
10
1 PK]
1 - Bm
[--20 TDF
-3
--40
L it aggtion s s e A M sk ol S a8 bl
--60
-7
|--80
-90
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 20.APR.2016 16:12:17
® *RBW 1 MHz Mark [T1 ]
* VBW 3 MHz -43.68 dBn
Ref 10 dBm Att 35 dB SWT 35 ms 3 . )384¢€ GHz
10
1 PK]
-1
1 - Bm
-3
--40

|--60

--80

-90

start 1 GHz 600 MHz/ stop 7 GHz

Date: 20.APR.2016 16:13:32
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Mid Channel 482MHz

® *RBW 200 Hz Jarke [T1 ]
*VBW 1 kHz -54.34 Bn
62.552884¢ 5 kHz

Ref 10 dBm Att 35 dB SWT 3.6 s

1_PK|

--60

-90

Start 9 kHz 14.1 kHz/ Stop 150 kHz

Date: 20.APR.2016 16:21:32

® *RBW 10 kHz larker [T 1
* VBW 30 kHz - .4 iBm

Ref 10 dBm Att 35 dB SWT 300 ms 50.000000000 kHz

1_PK|

Start 150 kHz 2.985 MHz/ Stop 30 MHz

Date: 20.APR.2016 16:22:10
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/E; *RBW 100 kHz Marke [T 1
*VBW 300 kHz -52.66 dBr

Ref 10 dBm Att 35 dB SWT 100 ms 328.461538462 MHz
10
1 PK]
10
1 -1 Bm
20 TDF
-3
--40
- 1
e - - " Tt b el e |
~ A s Pt Lag A e gl fplon e amsg? Ko bl e 7. r..'ln. « AH
--60
-7
--80
-90
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 20.APR.2016 16:22:29

® *RBW 1 MHz rker (1 1
*VBW 3 MHz 42.8

Ref 10 dBm Att 35 dB SWT 35 ms

10

B ]

1 PK]
--10
-13 3m
-3
--40

WWM Wi Lo e St e st KA e s

--60

-90

Start 1 GHz 600 MHz/ Stop 7 GHz

Date: 20.APR.2016 16:28:26
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High Channel 493.975MHz

® *RBW 200 Hz rke [T1 ]
*VBW 1 kHz -54.92 Bn

Ref 10 dBm Att 35 dB SWT 3.6 s 62.552884615 kHz
10
1_PK|
-1
Bm

|--20 TDF
-3

--40

M‘W“?WWWM lwﬁmww o e

-90

Start 9 kHz 14.1 kHz/ Stop 150 kHz

Date: 20.APR.2016 16:04:35

® *RBW 10 kHz Marker 1 [T1 ]
* VBW 30 kHz -58.33 dBn

Ref 10 dBm Att 35 dB SWT 300 ms 97.836538462 kHz
10
1_px|
-1
1 Bm

|--20 TDF
-3

--40

BT T PR e g

Start 150 kHz 2.985 MHz/ Stop 30 MHz

Date: 20.APR.2016 16:04:52
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® *RBW 100 kHz [T1 ]
*VBW 300 kHz -52.88 dBr

Ref 10 dBm Att 35 dB SWT 100 ms 535.208333333 MHz

10

1_PK|

20 TDF

--40

=

LA o b b DALk g T T T e ) A SR Y 7Y Heenlbkirngd
btk { Lo e el “

{b%

-s0

-90

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 20.APR.2016 16:05:12

® *RBW 1 MHz rker
* VBW 3 MHz

Ref 10 dBm Att 35 dB SWT 35 ms

1_PK|

20 TDF

--60

-80

-90

Start 1 GHz 600 MHz/ Stop 7 GHz

Date: 20.APR.2016 16:05:39
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Low Channel 542.125MHz

® *RBW 200 Hz 1
*VBW 1 kHz

Ref 10 dBm Att 35 dB SWT 3.6 s

[T 1

1_PK|

--60

il e um&uw«wdmww

-s0

-90

Start 9 kHz 14.1 kHz/

Date: 20.APR.2016 16:57:55

® *RBW 10 kHz
* VBW 30 kHz

Stop 150 kHz

Ref 10 dBm Att 35 dB SWT 300 ms KHz
10
1 PK]
—-10
L .o DF
-3
[--40

Start 150 kHz 2.985 MHz/

Date: 20.APR.2016 16:58:11

Stop 30 MHz
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® *RBW 100 kHz Marke [T1 ]
* VBW 300 kHz - . 3 dBn

Ref 10 dBm Att 35 dB SWT 100 ms 97.387820513 MHz
10
1 PK]
ey
1 -1 Bm

20 TDF
-3

--40

o v RSP | N ki

M‘ ke :.rirnl\ﬁij T \,{,N\I Fo X et BB ey

[--80

-90

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 20.APR.2016 16:58:29

® *RBW 100 kHz Mark [(T1 ]
*VBW 300 kHz -50.99 dBn

Ref 10 dBm Att 35 dB SWT 600 ms 2.759615385 GHz
10
1_px|
-1
1 - dBm
20 TDF
-3
-a0

-5
P (R IRTT WMLM-% (7770 T P st A Sl Attt a

[--80

start 1 GHz 600 MHz/ stop 7 GHz

Date: 20.APR.2016 16:58:43
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Ref 10 dBm Att

FCC ID: CCRAGS
Mid Channel 554MHz

*RBW 200 Hz larke

*VBW 1 kHz
35 dB SWT 3.6 s

1_PK|

-90

Start 9 kHz

Date: 20.APR.2016 17:04:54

14.1 kHz/

*RBW 10 kHz
*VBW 30 kHz
35 dB SWT 300 ms

Stop 150 kHz

1_PK|

Date: 20.APR.2016 17:05:11

2.985 MHz/

Stop 30 MHz
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® *RBW 100 kHz Marke [T1 ]
* VBW 300 kHz -52.33 dBn

Ref 10 dBm Att 35 dB SWT 100 ms .179487179 MHz
10
1 PK]
10
1 - Bm
--20 TDF
-3
--40
. L
1kl Y; N e,
sl ki IFAWARY Ry Fpoul Apt]
--60
-7
-80
-90
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 20.APR.2016 17:05:30
® *RBW 1 MHz Mark [T1 ]
* VBW 3 MHz -43.10 dBn
Ref 10 dBm Att 35 dB SWT 35 ms 2.692307692 GHz
10
1 PK]
-1
1 - dBm
20 TDF
-3
--40

|--60

[--80

-90

start 1 GHz 600 MHz/ stop 7 GHz

Date: 20.APR.2016 17:06:48
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High Channel 565.975MHz

® *RBW 200 Hz 1 [T1 ]
*VBW 1 kHz -54.92 Bn
62.552884615 kHz

Ref 10 dBm Att 35 dB SWT 3.6 s

1_PK|

--60

-90

Start 9 kHz 14.1 kHz/ Stop 150 kHz

Date: 20.APR.2016 16:50:32

® * RBW 30 kHz larker [T 1
*VBW 1 kHz -60.82 iBm

Ref 10 dBm Att 35 dB SWT 1 s 57.836538462 kHz

1_PK|

-7
LLJJ““*“MAﬁ&”{“N 2 Nt £ e A i £l 1~ gy st
3
--s0
-90
start 150 kHz 2.985 MHz/ Stop 30 MHz

Date: 20.APR.2016 16:50:49
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® *RBW 100 kHz Marke [T1 ]
* VBW 300 kHz -52.44 dBn

Ref 10 dBm Att 35 dB SWT 100 ms 622.25961538 1Hz
10
1 PK]
ey
1 -1 Bm
--20 TDF
-3
--40
- 1
. Tl kot egraleer eSS Lot Y Y AR , Ak X,..m;..x sl e b gt
gk A P AR 3 e
--60
-7
--80
-90
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 20.APR.2016 16:51:10

® *RBW 1 MHz Mark [T1 ]
* VBW 3 MHz -42.1 dBn

Ref 10 dBm Att 35 dB SWT 35 ms 3.567307692 GHz

1 PK]

20 TDF

Wn' i Aol Ll-ﬁ I

|--60

[--80

start 1 GHz 600 MHz/ stop 7 GHz

Date: 20.APR.2016 16:51:30
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6. Spurious Emission Intensity

6.1 Test SET-UP (Block Diagram of Configuration)

6.1.1 Radiated Emission Test Set-Up, Frequency Below 1GHz

0.8m

-

EUT &
Peripherals

3m |.|

Antenna
" Tower

Receiver
Antenna

|

Ground Plane

]
AN

O
|

< ] :
- RF Test Receiver

Page 40 of 56



Report No.:CF16050403

E". WH TeChnOlogy Corp. Date of Issue: Apr. 25, 2016

FCC ID: CCRAGS

6.1.2 Radiated Emission Test Set-Up, Frequency above 1GHz

—————

Turntable am
\ EUT s

Spectrum
Amplifier Analyzer

t im
0.8m
\ : H

6.2 Measurement Procedure

a. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3
meter semi- anechoic chamber room. The table was rotated 360 degrees to

determine the position of the highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which was

mounted on the top of a variable-height antenna tower.

c. The height of antenna is varied from one meter to four meters above the ground to
determine the maximum value of the field strength. Both horizontal and vertical

polarizations of the antenna are set to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the
antenna was tuned to heights from 1 meter to 4 meters and the rotatable table was
turned from 0 degrees to 360 degrees to find the maximum reading. The test-receiver
system was set to peak detect function and specified bandwidth with maximum hold

mode.

e. A Quasi-peak measurement was then made for that frequency point for below 1GHz

test. PK and AV for above 1GHz emission test.
For 30MHz to 1GHz:

Sept the spectrum analyzer as: RBW=120kHz, VBW=300kHz, Detector=Quasi-Peak

For Above 1GHz:

Set the spectrum analyzer as: RBW=1MHz, VBW=3MHz, Detector=Peak.
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f. Replace the EUT with a tuned dipole antenna (horn antenna for above 1 GHz) relative
to each frequency. Connect the tuned dipole antenna to a standard signal generator
(SG) via a low loss cable. Power on the SG and tune the right frequency in
measuring as well as set SG at a appreciated output level. Rise and lower the search
antenna to get the highest value on spectrum analyzer, and then hold this position.
Adjust the SG output to get a identical value derived from step 3 on spectrum
analyzer. Record this value for result calculated.

g. Repeat step f until all frequencies need to be measured were complete.

h. Repeat step g with both dipole antenna (horn antenna for above 1 GHz) and search
antenna in vertical polarized orientations.

6.3 Limit

On any frequency removed from the operating frequency by more than 250 percent of
the authorized bandwidth: at least 43 + 10log (mean output power in watts) dB.

6.4 Measurement Results

Please refer to following table and plots.
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470-494MHz Band

Humidity : 46 % Temperature : 21 C
Test Result: PASS Test By: Sance
Frequenc Substituted |Polarization Gain Cable Loss Absolute Limit
Channel (I(\J/IHZ) y level (H/V) Correction (dB) Level (dBm)
(dBm) Antenna (dBi) (dBm)
940.60 62.76 H 8.16 2.84 -57.93 -13.00
940.25 60.25 \Y 8.16 2.84 -55.19 -13.00
0
964.0 5964 H 8.17 2.84 -55.16 -13.00
964.2 58.23 \Y 8.17 2.84 -53.64 -13.00
8
987.4 64.15 H 8.19 2.85 -60.05 -13.00
9875 -61.49 \Y 8.19 2.85 -58.92 -13.00
F
Note: Data of measurement within this frequency range shown “ ---” in the table

above means the reading of emissions are attenuated more than 20dB below the
permissible limits.
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542-566MHz Band

Humidity : 46 % Temperature : 21 C
Test Result: PASS Test By: Sance
Substituted |Polarization Gain Absolute o
Channel Frilt\qﬂl:_lezr;cy level (H/V) Correction Cab(léaBL)oss Level (Ialg]r:)
(dBm) Antenna (dBi) (dBm)
1084.50 65.93 H 7.92 0.79 -62.05 -13.00
1084.60 64.12 \Y 7.92 0.79 -61.73 -13.00
0
1108.0 68.95 H 7.90 0.79 -64.84 -13.00
1108.0 6711 Vv 7.90 0.79 -63.30 -13.00
8
1131.96 67.92 H 7.89 0.80 -63.56 -13.00
1132.00 -68.37 Vv 7.89 0.80 -64.29 -13.00
F
Note: Data of measurement within this frequency range shown “ ---” in the table

above means the reading of emissions are attenuated more than 20dB below the
permissible limits.
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7. Frequency Stability

7.1 Test SET-UP (Block Diagram of Configuration)

Temperature
Chamber

Spectrum Analyzer

DC Power Source

7.2 Measurement Procedure

According to ANSI/TIA603-D 2010 section 2.2.2, the carrier frequency stability is the
ability of the transmitter to maintain an assigned carrier frequency.

(1)The antenna port of the EUT was connected to the 50 Ohm input of a spectrum
analyzer.

(2)The EUT was allowed to soak for ~15
minutes after the temperature chamber reached the set temperature.

(3)The EUT was then powered on and allowed to stabilize for ~ 1 minute.

(4)The measured frequency of the transmitter was plotted with the screen capture
function of the spectrum analyzer.

(5)Steps a. through d. were repeated at -20C through +50C in ten degree increments for
representative low, mid and high frequencies within the EUTs operational band.

7.3 Limit

As per FCC §74.861(e) (4): The frequency tolerance of the transmitter shall be
0.005 percent.

7.4 Measurement Results

Please refer to following tables.
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Humidity : 46 % Temperature : 21 C
Test Result: PASS Test By: Sance
Temp? rature sEEmied FrCehqeLnennily Ifrr;c;l;lae:gg LI
(C) (MHz) (ppm)
(MHz) (ppm)
Low channel
-20 470.1236769 470.125 -2.8144 50
-10 470.1235831 470.125 -3.0139 50
0 470.1239434 470.125 -2.2475 50
10 470.1236526 470.125 -2.8660 50
20 470.1236769 470.125 -2.8144 50
30 470.1236518 470.125 -2.8677 50
40 470.1238665 470.125 -2.4111 50
50 470.1238479 470.125 -2.4506 50
Middle channel
-20 481.9984496 482.000 -3.2166 50
-10 481.9986541 482.000 -2.7923 50
0 481.9986317 482.000 -2.8388 50
10 481.9984561 482.000 -3.2031 50
20 481.9986529 482.000 -2.7948 50
30 481.9988234 482.000 -2.4411 50
40 481.9987253 482.000 -2.6446 50
50 481.9986283 482.000 -2.8459 50
High channel
-20 493.9734481 493.975 -3.1417 50
-10 493.9736855 493.975 -2.6611 50
0 493.9738460 493.975 -2.3362 50
10 493.9738651 493.975 -2.2975 50
20 493.9738443 493.975 -2.3396 50
30 493.9736524 493.975 -2.7281 50
40 493.9736447 493.975 -2.7437 50
50 493.9734858 493.975 -3.0653 50
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Humidity : 46 % Temperature : 21 C
Test Result: PASS Test By: Sance
(C) (MHz) (ppm)
(MHz) (ppm)
Low channel
-20 542.1267884 542.125 3.29887 50
-10 542.1265747 542.125 2.90468 50
0 542.1266258 542.125 2.99894 50
10 542.1265356 542.125 2.83256 50
20 542.1264319 542.125 2.64127 50
30 542.1267375 542.125 3.20498 50
40 542.1267447 542.125 3.21826 50
50 542.1267513 542.125 3.23044 50
Middle channel
-20 554.0017826 554.000 3.21769 50
-10 554.0015876 554.000 2.86570 50
0 554.0016225 554.000 2.92870 50
10 554.0017234 554.000 3.11083 50
20 554.0013221 554.000 2.38646 50
30 554.0012749 554.000 2.30126 50
40 554.0015083 554.000 2.72256 50
50 554.0017557 554.000 3.16913 50
High channel

-20 565.9767504 565.975 3.09272 50
-10 565.9765538 565.975 2.74535 50
0 565.9767504 565.975 3.09272 50
10 565.9768562 565.975 3.27965 50
20 565.9765635 565.975 2.76249 50
30 565.9763251 565.975 2.34127 50
40 565.9763527 565.975 2.39003 50
50 565.9766219 565.975 2.86567 50
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Humidity : 46 % Temperature : 21 C
Test Result: PASS Test By: Sance
T:rﬁgi?:t SL re M?ﬁﬂsl_l;' Zr)ed Frcehqatlnennecly Ifl'r(flgrae: (? g (Ibirr)nni]t)
() (MHz) (ppm)
Low channel
1.8V at20°'C | 470.1236482 470.125 -2.8754 50
1.5V at20°'C | 470.1236852 470.125 -2.7967 50
1.2V at 20°C | 470.1237441 470.125 -2.6714 50
Middle channel
1.8V at20°'C | 481.9984496 482.000 -3.2166 50
1.5V at20°C | 481.9984235 482.000 -3.2707 50
1.2V at 20°C | 481.9984551 482.000 -3.2052 50
High channel
1.8V at 20°C | 493.9736980 493.975 -2.6358 50
1.5V at20°C | 493.9736462 493.975 -2.7406 50
1.2V at 20°C | 493.9736531 493.975 -2.7267 50
Low channel
1.8V at20°C | 542.1267884 542.125 3.29887 50
1.5V at20'C | 542.1266386 542.125 3.02255 50
1.2V at 20°C | 542.1267652 542.125 3.25608 50
Middle channel
1.8V at20°C | 554.0017826 554.000 3.21769 50
1.5V at20°C | 554.0017431 554.000 3.14639 50
1.2V at 20°C | 554.0017720 554.000 3.19856 50
High channel
1.8V at20°C | 565.9767548 565.975 3.10049 50
1.5V at20'C | 565.9767662 565.975 3.12063 50
1.2V at 20°C | 565.9767519 565.975 3.09537 50
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8. Modulation Characteristics Measurement

8.1 Test SET-UP (Block Diagram of Configuration)

Audio Signal EUT Modulation
Generator Analyzer

8.2 Measurement Procedure

According to ANSI/TIA603-D 2010 section 2.2.3, modulation limiting is the transmitter
circuit’s ability to limit the transmitter from producing deviation in excess of a rated
system deviation.

Connect the modulation analyzer to EUT and EUT to test receiver.

Apply a 1000Hz modulating signal to the transmitter from the modulation analyzer, and
adjust the level to obtain 60% of full rated system deviation.

Increase the level from the modulation analyzer by 5dB in one step, record the deviation
obtained from the receiver.

Decrease the level from the modulation analyzer by 5dB in one step, record the
deviation obtained from the receiver.

With the level from the modulation analyzer held constant at each level, vary frequency
from 300Hz to 15000H. Record the deviation.

8.3 Limit

According to FCC 874.861(e) (3):
Any form of modulation may be used. A maximum deviation of +75kHz is permitted
when frequency modulation is employed.

8.4 Measurement Results

Please refer to following table and plots.
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\y WH T€ChnOlogy Corp. Date of Issue: Apr. 25, 2016
l". Report No.:CF16050403
e
FCC ID: CCRAGS
Temperature : | 21 C Humidity : 46 %
Test By: Sance Test Date : April 20, 2016
Test Result: PASS
AF level AF Frequency(Hz) Peak Deviation(kHz) Limit
(dBm) 300Hz | 1000Hz | 5000Hz | 15000Hz (kHz)
470-494MHz Band (Mid Channel)
20.0 36.11 37.93 21.38 2.16 75
15.0 36.40 35.49 19.33 2.19 75
10.0 30.56 37.91 18.63 2.19 75
5.0 26.39 40.39 20.11 2.17 75
0.0 33.90 29.57 18.05 2.23 75
-5.0 43.26 25.12 20.39 2.56 75
-10.0 47.02 41.04 20.96 3.40 75
-15.0 18.28 17.58 11.14 6.95 75
-20.0 11.86 15.57 3.40 6.41 75

Note: The worst case mid channel was recorded.
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WH TeChnOlogy Corp. Date of Issue: Apr. 25, 2016

Report No.:CF16050403

FCC ID: CCRAGS
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\y WH T€ChnOlogy Corp. Date of Issue: Apr. 25, 2016
l". Report No.:CF16050403
e
FCC ID: CCRAGS
Temperature : | 21 C Humidity : 46 %
Test By: Sance Test Date : April 20, 2016
Test Result: PASS
AF level AF Frequency(Hz) Peak Deviation(kHz) Limit
(dBm) 300Hz | 1000Hz | 5000Hz | 15000Hz (kHz)
542-566MHz Band (Mid Channel)
20.0 30.88 24.59 26.48 1.55 75
15.0 29.73 24.36 26.49 1.54 75
10.0 29.57 25.06 20.97 1.82 75
5.0 15.77 16.53 6.71 3.63 75
0.0 11.03 15.00 10.69 2.585 75
-5.0 7.67 8.62 14.98 1.294 75
-10.0 5.79 6.46 10.23 0.837 75
-15.0 4.86 5.43 8.26 0.662 75
-20.0 3.63 4.10 5.92 0.481 75

Note: The worst case mid channel was recorded.
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Report No.:CF16050403

FCC ID: CCRAGS
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Report No.:CF16050403

9. Test Equipment List

FCC ID: CCRAGS

Description Manufacturer Model Serial Calibration | Calibration
Number Number Date Due Date
Test Receiver |Rohde & Schwarz ESCI7 100837 Mar. 07, 2016 | Mar. 06, 2017
Antenna Schwarzbeck VULB9162 9162-010 | Mar. 24, 2016 | Mar. 23, 2017
Cable Huber+Suhner | CBL2-NN-1M | 22390001 | Mar. 07, 2016 | Mar. 06, 2017
Antenna Teseq CBL 6111D 27086 Mar. 24, 2016 | Mar. 23, 2017
Power Amplifier HP HP 8447D 1145A00203 | Mar. 07, 2016 | Mar. 06, 2017
Horn Antenna Schwarzbeck BBHA9170 9170-372 | Mar. 24, 2016 | Mar. 23, 2017
Horn Antenna Com-Power AH-118 071078 Mar. 24, 2016 | Mar. 23, 2017
Analyzer HP 8901A | 2026A00847 |Dec. 24, 2015 | Dec. 23, 2016
Modulation
Spectium | o hde & Schwarz|  ESU26 | 200409/026 | Mar. 07, 2016 | Mar. 06, 2017
Analyzer
Pre-Amplifier Agilent 8449B 3008A02964 | Mar. 07, 2016 | Mar. 06, 2017
SMA Cable REBES A46-NMNM N/A Mar. 07, 2016 | Mar. 06, 2017
Temperature &
Humidity BELL BE-TH-408 N/A Dec. 24, 2015 | Dec. 23, 2016
Chamber
DC Source HUAYI HY5003-2 N/A Dec. 24, 2015 | Dec. 23, 2016
Audio Signal |, o\ e\l TAG-101 N/A Mar. 07, 2016 | Mar. 06, 2017
Generator
Signal .
Agilent N5182A MY48180739| Mar. 07, 2016 | Mar. 06, 2017
Generator
--End—
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