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1. General Information

1.1 Applicant Information

Applicant

Name of contact
Tel
Fax

Manufacturing site

Soundcast LLC

9771 Clairemont Mesa Blvd., Suite E, San Diego,
CA 92124 USA

Joan Mei
619 591 0126
619 671 0561

Hansong (Nanjing) Technology Ltd.

8th Kangping Road, Jiangning Economy and Technology
Development Zone, Nanjing, 211106, China.

1.2 Identification of the EUT

Equipment
Type/model
FCCID

IC

Description of EUT

Rating

Port identification

Category of EUT

EUT type

Sample received date
Date of test

FCC ID: SUD-VGBTO5A
IC: 21391-VGBTO5A

Bluetooth Speaker System
VG5
SUD-VGBTO5A

21391-VGBTO5A

The EUT is a wireless speaker system which support Bluetooth
function, there have only one model. we tested it and listed
the BT(EDR) result in this report.

15V DC 2.4A

Adaptor 1:

Input:100-240V~ 50/60Hz 1.5A Max,

Output:15V DC, 2400mA.

Adaptor 2:

Input:100-240V~ 50/60Hz 1.3A Max,

Output:15V DC, 3.3A.

Battery 1: VG5Ba, 10.8V, 2600mA, 28.08Wh

Battery 2: VG10Ba, 10.8V, 5200mA, 56.16Wh

DCin *1

Auxin *1

USB Service *1

Class B

|E Table top |:| Floor standing
October 11, 2017
October 11, 2017 to February 1, 2018

TTRF15.247-01_V1 © 2017 Intertek
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1.3 Technical specification

Operation Frequency Band: 2402 - 2480 MHz
Protocol: BT 4.0 (BR+EDR)
Modulation: GFSK, /4 DQPSK, 8DPSK
| Ll
| e
| Y 7O,
M ‘:2 frequency I""
Technology: GFSK “o0em e
Antenna Designation: PCB antenna, 4.2dBi Peak gain
Channel Description: There are 79 channels in all. The designed channel spacing
is 1IMHz.
Channel Frequency
Identifier (MHz)
low 2402
middle 2441
high 2480

Antenna Requirement: An intentional radiator shall be designed to ensure that no antenna
other than that 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.

The EUT used a no-standard electrical connector to a print PCB antenna, so fulfill these
requirements.

FCC ID: SUD-VGBTO5A
IC: 21391-VGBTO5A
TTRF15.247-01_V1 © 2017 Intertek
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1.4 Mode of operation during the test / Test peripherals used

While testing the transmitter mode of the EUT, the internal modulation is applied.
All the functions of the host device except the BT module were set on stand-by mode.

The test setting software is offered by the manufactory. The pre-scan for the conducted power with all
rates in each modulation and bands was used, and the worst case was found and used in all test cases.

Radiated test mode:

Mode 1: EUT transmitted signal with BT antenna;

Conducted test mode:

Mode 2: EUT transmitted signal from BT RF port connected to SPA directly;

The worst-case modulation configuration:

Worst Modulation Used for Conformance Testing

Bluetooth Mode Data Rate Packet Type Worst Mode
GFSK BR-1Mbps DH1,DH3,DH5
BR-1Mbps DH5
n/4 DQPSK EDR-2Mbps 2DH1,2DH3,2DH5 EDR-2Mbps 2DH5
EDR-3Mbps 3DH5
8DPSK EDR-3Mbps 3DH1,3DH3,3DH5

Note: The BR-1Mbps DH5 mode was chosen for radiation emission bellow 1GHz and Conducted
emission testing as representative in this report.

The power setting parameter:

The worst-case power setting parameter

Test software Version BlueTest 3
Modulation Mode 2402MHz 2441MHz 2480MHz
BR-1Mbps 7 7 7
EDR-2Mbps 7 7 7
EDR-3Mbps 7 7 7
Test Peripherals:
Equipment Brand Name Model Note
Notebook HP 6470b
Mobile Phone Apple IPhone 6

Note: The accessories are used for configuration only and not used during test.

FCC ID: SUD-VGBTO5A
IC: 21391-VGBTO5A
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2. Test Specification
2.1 Instrument list
Radiated Emission
Used Equipment Manufacturer Type Internal no. Due date
™l Test Receiver R&S ESIB 26 EC 3045 2018-10-18
v Bilog Antenna TESEQ CBL 6112D EC 4206 2018-05-30
] Horn antenna R&S HF 906 EC 3049 2018-09-22
[ Horn antenna ETS 3117 EC4792-1 2018-08-23
"] Horn antenna TOYO HAP18-26W EC 4792-3 | 2020-07-09
v Pre-amplifier R&S Pre-amp 18 EC5881 2018-06-19
v Semi-anechoic chamber A:,?ZEZZ:S - EC 3048 2018-09-08
RF test
Used Equipment Manufacturer Type Internal no. Due date
"] PXA Signal Analyzer Keysight N9030A EC 5338 2018-09-10
™l Power sensor Agilent U2021XA EC 5338-1 2019-03-03
v Vector Signal Generator Agilent N5182B EC 5175 2019-03-06
v MXG Analog Signal Generator Agilent N5181A EC 5338-2 2019-03-03
v Mobile Test System Litepoint Igxel EC5176 2019-01-11
™l Test Receiver R&S ESCI 7 EC 4501 2019-02-23
Additional instrument
Used Equipment Manufacturer Type Internal no. Due date
"] Therom-Hygrograph Z2]1-2A S.M.L.F. EC 3323 2018-06-14
"] Therom-Hygrograph Z2]1-2A S.M.L.F. EC 3324 2019-04-09
v Therom-Hygrograph Z2J1-2A S.M.L.F. EC 3325 2019-03-23
v Pressure meter YM3 Shanghai Mengde| EC 3320 2018-06-28

2.2 Test Standard

47CFR Part 15 (2017)

ANSI C63.10 (2013)

DA 00-705

RSS-247 Issue 2 (February 2017)
RSS-Gen Issue 4 (November 2014)

FCC ID: SUD-VGBTO5A
IC: 21391-VGBTO5A
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This report applies to tested sample only. This report shall not be reproduced in part without

written approval of Intertek Testing Service Shanghai Limited.

TEST ITEM FCC REFERANCE IC REFERANCE RESULT
20 dB Bandwidth 15.247(a)(1) RSS-247 Issue 2 Tested
Clause 5
. . RSS-247 Issue 2
Carrier Frequency Separation 15.247(a)(1) Clause 5 Pass
RSS-247 Issue 2
Output power 15.247(b)(1) Clause 5 Pass
Radiated Spurious Emissions 15.205 & 15.209 RS5-247 Issue 2 Pass
Clause 5
Conducted Spurious Emissions & RSS-247 Issue 2
Band Edge 15.247(d) Clause 5 Pass
Power line conducted emission 15.207 RSS-Gen Issue 4 Pass
Clause 8.8
. . RSS-247 Issue 2
Number of Hopping Frequencies 15.247(a)(1)(iii) Clause 5 Pass
. RSS-247 Issue 2
Dwell time 15.247(a)(1)(iii) Clause 5 Pass
. . RSS-Gen Issue 4
Occupied bandwidth - Clause 6.6 Tested
Spurious emission for receiver 15B RSS-310 Issue 3 NA
Clause 3.1

Notes: 1: NA =Not Applicable

2: This report is for the exclusive use of Intertek's Client and is provided pursuant to the
agreement between Intertek and its Client. Intertek's responsibility and liability are limited to the terms
and conditions of the agreement. Intertek assumes no liability to any party, other than to the Client in
accordance with the agreement, for any loss, expense or damage occasioned by the use of this report.
Only the Client is authorized to permit copying or distribution of this report and then only in its entirety.
Any use of the Intertek name or one of its marks for the sale or advertisement of the tested material,
product or service must first be approved in writing by Intertek. The observations and test results in this
report are relevant only to the sample tested. This report by itself does not imply that the material,
product, or service is or has ever been under an Intertek certification program.

FCC ID: SUD-VGBTO5A
IC: 21391-VGBTO5A
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2.4 Frequency Hopping System Requirement

Test Requirement: Section 15.247 (a)(1), (g), (h) requirement:

The system shall hop to channel frequencies that are selected at the system hopping rate from
a Pseudorandom ordered list of hopping frequencies. Each frequency must be used equally on
the average by each transmitter. The system receivers shall have input bandwidths that match
the hopping channel bandwidths of their corresponding transmitters and shall shift frequencies
in synchronization with the transmitted signals.

Frequency hopping spread spectrum systems are not required to employ all available hopping
channels during each transmission. However, the system, consisting of both the transmitter and
the receiver, must be designed to comply with all of the regulations in this section should the
transmitter be presented with a continuous data (or information) stream. In addition, a system
employing short transmission bursts must comply with the definition of a frequency hopping
system and must distribute its transmissions over the minimum number of hopping channels
specified in this section.

The incorporation of intelligence within a frequency hopping spread spectrum system that
permits the system to recognize other users within the spectrum band so that it individually
and independently chooses and adapts its hop sets to avoid hopping on occupied channels is
permitted. The coordination of frequency hopping systems in any other manner for the express
purpose of avoiding the simultaneous occupancy of individual hopping frequencies by multiple
transmitters is not permitted.

Compliance for section 15.247(a)(1)

According to Bluetooth Core Specification, the pseudorandom sequence may be generated in a
nine stage shift register whose 5th and 9th stage outputs are added in a modulo-two addition
stage. And the result is fed back to the input of the first stage. The sequence begins with the
first ONE of 9 consecutive ONEs;

i.e. the shift register is initialized with nine ones.

e Number of shift register stages: 9

e Length of pseudo-random sequence: 2° -1 = 511 bits

e Longest sequence of zeros: 8 (non-inverted signal)

l 3
/+\=

oS

Linear Feedback Shift Register for Generation of the PRBS sequence

FCC ID: SUD-VGBTO5A
IC: 21391-VGBTO5A
TTRF15.247-01_V1 © 2017 Intertek



lntertek Test report no. 1711101145SHA-001

Total Quality. Assured. Page 11 of 79

An example of Pseudorandom Frequency Hopping Sequence as follow:
206246 77 7 64 8 73

L

Each frequency used equally on the average by each transmitter.
According to Bluetooth Core Specification, Bluetooth receivers are designed to have input and
IF bandwidths that match the hopping channel bandwidths of any Bluetooth transmitters and
shift frequencies in synchronization with the transmitted signals.

-

<

Compliance for section 15.247(g)

According to Bluetooth Core Specification, the Bluetooth system transmits the packet with the
pseudorandom hopping frequency with a continuous data and the short burst transmission
from the Bluetooth system is also transmitted under the frequency hopping system with the
pseudorandom hopping frequency system.

Compliance for section 15.247(h)

According to Bluetooth Core specification, the Bluetooth system incorporates with an adaptive
system to detect other user within the spectrum band so that it individually and independently
to avoid hopping on the occupied channels.

According to the Bluetooth Core specification, the Bluetooth system is designed not have the
ability to coordinate with other FHSS System in an effort to avoid the simultaneous occupancy
of individual hopping frequencies by multiple transmitter.

2.5 Measurement uncertainty

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

Test item Measurement uncertainty
Maximum peak output power +0.74dB
Radiated Emissi i tricted f
adiated Emissions in restricted frequency +4.90dB
bands below 1GHz
Radiated Emissi i tricted f
adiated Emissions in restricted frequency +5.02dB
bands above 1GHz
Emission outside the frequency band +2.89dB
Power line conducted emission +3.19dB

FCC ID: SUD-VGBTO5A
IC: 21391-VGBTO5A
TTRF15.247-01_V1 © 2017 Intertek
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3. 20 dB Bandwidth

Test result: Tested
3.1 Limit

|:| 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.

|E Frequency hopping systems operating in the 2400-2483.5 MHz band 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 the systems operate with an output
power no greater than 125mW.

3.2 Test Configuration

Spectrum Analyzer

RF input

&

EUT

™

Antenna connector

3.3 Test Procedure and test setup

The 20 bandwidth per FCC §15.247(a)(1) is measured using the Spectrum Analyzer with Span =
2 to 3 times the 20 dB bandwidth, RBW>1% of the 20 dB bandwidth, VBW=RBW, Sweep = auto,
Detector = peak, Trace = max hold.

The test was performed at 3 channels (lowest, middle and highest channel).

The EUT was tested according to DA 00-705 (Filing and Measurement Guidelines for Frequency
Hopping Spread Spectrum Systems)

FCC ID: SUD-VGBTO5A
IC: 21391-VGBTO5A
TTRF15.247-01_V1 © 2017 Intertek
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3.4 Test Protocol

Temperature : 25°C
Relative Humidity : 55 %
Bandwidth Two-thirds of Bandwidth
M lati H
odulation C (kHz) (kHz2)
L 874.9 583.27
GFSK M 873.1 582.07
H 871.9 581.27
Channel L
T‘ . .RF 40 SD;T. |[:C| 0 CeJterSIE:fst;TJlDzDDDDDD Gle éiﬁ:;i:w;f el TraceiDetector
[ Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref 20.00 dBm

Clear Write
i |
Average
e |
Max Hold

Center 2.402 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 4.133 ms Min Hold

Occupied Bandwidth Total Power 13.1 dBm

846.87 kHz Detector

Average >

Transmit Freq Error -71.354 kHz % of OBW Power 99.00 % Man
x dB Bandwidth 874.9 kHz xdB -20.00 dB

|

FCC ID: SUD-VGBTO5A
IC: 21391-VGBTO5A
TTRF15.247-01_V1 © 2017 Intertek
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Channel M

|= eysight Spectrum Analyzer - Occupied BW

| SENSE:INT| | | 04:36:27 M Nov 07, 2017
Center Freq: 2.441000000 GHz Radio Std: None
= Trig: Free Run Avg|Hold:>10/10
#Atten: 30 dB

Tracel/Detector

Radio Device: BTS

Clear Write

Average

Max Hold

Center 2.441 GHz
#Res BW 30 kHz #FVBW 100 kHz Sweep 4.133 ms Min Hold

Occupied Bandwidth Total Power 13.5 dBm

841.18 kHz Detector

Average >

Transmit Freq Error -80.917 kHz % of OBW Power 99.00 % Auto Man
x dB Bandwidth 873.1 kHz x dB -20.00 dB

|

IMSG

Channel H
s Keysight Spectrum Analyzer - Occupied BW
T RF 500 DC | SENSE:INT] | [04:37:54 AM Nov 07, 2017
e 480000000 Center Freq: 2.480000000 GHz Radio Std: None Trace/Detector
NFE [ Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 30 dB Radio Device: BTS

Clear Write
i |
Average
e |
Max Hold

Center 2.48 GHz
Res BW 30 kHz #YBW 100 kHz Sweep 4.133 ms Min Hold

Occupied Bandwidth Total Power 13.6 dBm

842.27 kHz Detector

Average >

Transmit Freq Error -82.981 kHz % of OBW Power 99.00 % Man
x dB Bandwidth 871.9 kHz xdB -20.00 dB

FCC ID: SUD-VGBTO5A
IC: 21391-VGBTO5A
TTRF15.247-01_V1 © 2017 Intertek
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. Bandwidth Two-thirds of Bandwidth
Modulation CH (kHz) (kHz)
L 1235 823.33
/4 DQPSK M 1237 824.67
H 1238 825.33
Channel L

|= eysight Spectrum Analyzer - Occupied BW
T

| SENSE:INT|

|04:39:13 AM Nov 07, 2017

. ¢ [
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz

Radio Std: None

, ) Trig: FreeRun Avg|Hold:>10/10

HFGainLow  #Atten: 30 dB

Ref 20.00 dBm

Center 2.402 GHz
#Res BW 30 kHz #/BW 100 kHz

Occupied Bandwidth Total Power
1.1656 MHz

Transmit Freq Error -82.777 kHz % of OBW Power
x dB Bandwidth 1.235 MHz x dB

Radio Device: BTS

10.8 dBm

99.00 %
-20.00 dB

IMSG

STATUS

FCC ID: SUD-VGBTO5A
IC: 21391-VGBTO5A

TTRF15.247-01_V1 © 2017 Intertek
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Channel M

|= eysight Spectrum Analyzer - Occupied BW

| SENSE:INT| | | 04:39:45 AM Nov 07, 2017
Center Freq: 2.441000000 GHz Radio Std: None
= Trig: Free Run Avg|Hold:>10/10
#Atten: 30 dB

Tracel/Detector

i
#IFGain:Low Radio Device: BTS

o™ 17 T 1T T T T 1T ]
---l--_-l--- Clear Write
I e |
Average
| —— |
Max Hold
e |
#FVBW 100 kHz Sweep 4.133 ms Min Hold
Occupied Bandwidth Total Power 11.7 dBm —]
1.1664 MHz Detector
Average >
Transmit Freq Error -85.588 kHz % of OBW Power 99.00 % Auto Man

x dB Bandwidth 1.237 MHz x dB -20.00 dB

IMSG

Channel H
s Keysight Spectrum Analyzer - Occupied BW
T RF 500 DC | SENSE:INT] | |04:40:16 AM Nov 07, 2017
e 480000000 Center Freq: 2.480000000 GHz Radio Std: None Trace/Detector
NFE [ Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 30 dB Radio Device: BTS

Clear Write
i |
Average
e |
Max Hold

Center 2.48 GHz
Res BW 30 kHz #YBW 100 kHz Sweep 4.133 ms Min Hold

Occupied Bandwidth Total Power 11.9 dBm

1.1692 MHz Detector

Average >

Transmit Freq Error -87.013 kHz % of OBW Power 99.00 % Man
x dB Bandwidth 1.238 MHz xdB -20.00 dB

FCC ID: SUD-VGBTO5A
IC: 21391-VGBTO5A
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. Bandwidth Two-thirds of Bandwidth
Modulation CH (kHz) (kHz)
L 1254 836.00
8DPSK M 1256 837.33
H 1255 836.67
Channel L

sight Spectrum Analyzer - Occupied BW
T RF 50Q DC | SENSE:INT| | | 04:41:08 AM Nov 07, 2017
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None

[ Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB

|— Key:
T

Tracel/Detector

Radio Device: BTS

Clear Write

Average

Max Hold

#/BW 100 kHz Sweep 4.133 ms Min Hold

Occupied Bandwidth Total Power 11.3 dBm

1.1574 MHz Detector

Average >

|

Transmit Freq Error -19.310 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.254 MHz x dB -20.00 dB

IMSG

FCC ID: SUD-VGBTO5A
IC: 21391-VGBTO5A
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Channel M

|_ Keysight Spectrum Analyzer - Occupied BW

| SENSE:INT| | |04:41:42 AM Nov 07, 2017
Center Freq: 2.441000000 GHz Radio Std: None
= Trig: Free Run Avg|Hold:>10/10
#Atten: 30 dB

Tracel/Detector

i
#IFGain:Low Radio Device: BTS

Clear Write

Average

Max Hold

#/BW 100 kHz Sweep 4.133 ms Min Hold

Occupied Bandwidth Total Power 12.2 dBm

1.1578 MHz Detector

Average >

Transmit Freq Error -82.618 kHz % of OBW Power 99.00 % Auto Man
x dB Bandwidth 1.256 MHz x dB -20.00 dB

|

IMSG

Channel H
s Keysight Spectrum Analyzer - Occupied BW
T RF 500 DC | SENSE:INT] | |04:42:19 AM Nov 07, 2017
e 480000000 Center Freq: 2.480000000 GHz Radio Std: None Trace/Detector
NFE [ Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 30 dB Radio Device: BTS

Clear Write
i |
Average
e |
Max Hold

Center 2.48 GHz
Res BW 30 kHz #YBW 100 kHz Sweep 4.133 ms Min Hold

Occupied Bandwidth Total Power 12.4 dBm

1.1613 MHz Detector

Average >

Transmit Freq Error -84.364 kHz % of OBW Power 99.00 % Man
x dB Bandwidth 1.255 MHz xdB -20.00 dB

FCC ID: SUD-VGBTO5A
IC: 21391-VGBTO5A
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4. Carrier Frequency Separation
Test result: Pass

4.1 Limit

|:| Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.

|E Frequency hopping systems operating in the 2400-2483.5 MHz band 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 the systems operate with an output
power no greater than 125mW.

4.2 Test Configuration

Spectrum Analyzer

RF input

&

EUT

™

Antenna connector

4.3 Test Procedure and test setup

The Carrier Frequency Separation per FCC §15.247(a)(1) is measured using the Spectrum
Analyzer with Span can capture two adjacent channels, RBW>1% of the span, VBW>RBW),
Sweep = auto, Detector = peak, Trace = max hold.

The test was performed at 3 channels (lowest, middle and highest channel).

The EUT was tested according to DA 00-705 (Filing and Measurement Guidelines for Frequency
Hopping Spread Spectrum Systems)

FCC ID: SUD-VGBTO5A
IC: 21391-VGBTO5A
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4.4 Test Protocol
Temperature 25°C
Relative Humidity 55 %
Frequency Separation Sl
Mode CH q (IZHz)p >Two-thirds of
Bandwidth
L 1002.00 Pass
GFSK M 1002.00 Pass
H 1002.00 Pass
Channel L
| = ersight Spectrum Analyzer - Swept 5 =T
{ T} RF 50 Q DC | SENSE:INT| |U4148126AM 07,
Marker 2 A 1.002000000 MHz _ Avg Type: Log-Pwr PO EETER
NFE PNO: Wide ) Trig: Free Run Avg|Hold:>1/1
IFGain:Low #Atten: 30 dB
AMkr2 1.002 MHZ] NextPeak
10 dBidiv Eszogé.e(;g'gg?n 0.279 dB [F—
Log
Next Pk Right

Center 2.402000 GHz
#Res BW 30 kHz

m‘u’ - e——
- Next Pk Left
|
Marker Delta

Mkr—CF

Mkr—RefLvi

Span 3.000 MHz
Sweep 1.533 ms (1001 pts)

#VBW 100 kHz

FCC ID: SUD-VGBTO5A
IC: 21391-VGBTO5A
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|_ Keysight Spectrum Analyzer - Swept SA

T | RF 500 DC

SENSE:INT|

| 04:50:00 AM Nov 07, 2017

PNO: Wide i, 1rig: Free Run
IFGain:Low #Atten: 30 dB

NFE

Ref Offset 0.8 dB
Ref 20.00 dBm

10 dBidiv
Log

#VBW 100 kHz

A\.'g= Type: Log-Pwr
Avg|Hold:>1/1

AMkr2 1.002 MHz

Sweep 1.533 ms (1001 pts)

== |

Select Marker’

2
-0.006 dB ez

Normal

Delta

Fixedl>

|

Properties»

More
10f2

Span 3.000 MHz

STATUS

_l

Channel H

' Keysight Spectrum Analyzer - Swept SA

jLx! ] RF 500 DC SENSE:INT]

[04:51:04 AM Nov 07, 2017

Marker 2 A 1.002000000 MHz )
NFE PNO: Wide (, 1rig: FreeRun
IFGain:Low #Atten: 30 dB

Avg Type: Log-Pwr
Avg|Hold:>11

| = == |

Peak Search

Ref Offset 0.8 dB

10 dBidiv.~ Ref 20.00 dBm
Log

#VBW 100 kHz

AMkr2 1.002 MHz

NextPeak

0.045 dB |
[

Next Pk Right
|
Next Pk Left
s |
Marker Delta
| i
MKr—CF
|
Mkr—RefLvl

More
10f2

Span 3.000 MHz
Sweep 1.533 ms (1001 pts)

STATUS

_l

FCC ID: SUD-VGBTO5A
IC: 21391-VGBTO5A
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Frequency Separation Limit
Mode CH 9 (I‘(le)p >Two-thirds of
Bandwidth
L 1002.00 Pass
/4
M 1002.00 Pass
DQPSK
H 1002.00 Pass
Channel L
e Keysight Spectrum Analyzer - Swept SA (=0T
Lx! T | RF 500 DC | SENSE:INT][ | |D4:53:S4 AM Now 07, 2017
Marker 2 A 1.002000000 MHz ) Avg Type: Log-Pwr |
NFE PNO: Wide (, 1rig: FreeRun Avg|Hold:>11

IFGain:Low #Atten: 30 dB

- SelectMarker
AMKr2 1.002 MHz
Ref Offset 0.8 dB
Ref 20,00 dBm 0.558 dB

I :
(=]
3
n
2

Delta

Fixedl-

ofr

Properties»

#VBW 100 kHz

FCC ID: SUD-VGBTO5A

IC: 21391-VGBTO5A
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|_ Keysight Spectrum Analyzer - Swept SA

T | RF 500 DC

Ref Offset 0.8 dB
Ref 20.00 dBm

10 dBidiv
Log

NFE PNO: Wide (5 Trig: Free Run
IFGain:Low

SENSE:INT|

#Atten: 30 dB

#VBW 100 kHz

A\.'g= Type: Log-Pwr
Avg|Hold:>1/1

== |

[04:55:19 AM Nov 07, 2017
TRAC Marker

Select Marker’

AMkr2 1.002 MHz

2
0. 118dB

Normal

Delta

Fixedl>

LI

Properties»

More
10f2

Span 3.000 MHz
Sweep 1.533 ms (1001 pts)

STATUS

_l

Channel H

' Keysight Spectrum Analyzer - Swept SA

jLx! ] RF 500 DC

Marker 2 A 1.002000000 MHz

NFE PNO: Wide (y, 17ig: Free Run
IFGain:Low

SENSE:INT|

#Atten: 30 dB

Avg Type: Log-Pwr
Avg|Hold:>11

| = == |

[04:56:14 AM Now 07, 2017 m

Ref Offset 0.8 dB

EO dBidiv  Ref 20.00 dBm

#VBW 100 kHz

Select Marker
AMkr2 1.002 MHz 2
-0.170 dB ErEr——

Normal

Delta

Fixedl-

Ho |
3

Properties»

More
10f2

Span 3.000 MHz
Sweep 1.533 ms (1001 pts)

STATUS

_l

FCC ID: SUD-VGBTO5A
IC: 21391-VGBTO5A
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Frequency Separation Limit
M H
ode . (kHz) (kHz)
L 1002.00 > 820.0
8DPSK M 1002.00 > 820.7
H 1002.00 > 820.0
Channel L

|_ Keysight Spectrum Analyzer - SWEptSA

[ SENSE:INT] [04:58:30 AM Nov 07, 2017

A\.'g= Type: Log-Pwr
PNO: Wide (5 Trig: Free Run Avg|Hold:>1/1

IFGain:Low #Atten: 30 dB

AMkr2 1.002 MHz

Ref Offset 0.8 dB 0.518 dB

EO SBMW Ref 20.00 dBm

#VBW 100 kHz

==

Select Marker

N
v
—

Normal

Delta

Fixedl>

Off

|

Properties»

FCC ID: SUD-VGBTO5A
IC: 21391-VGBTO5A
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Channel M

|_ Keysight Spectrum Analyzer - Swept SA |i\|i\|ﬁ|

- ad K | SENSE:INT] [05:00:16 AM Nov07, 2017
Avg Type: Log-Pwr TRACI Peak Search

NFE PNO: Wide ) Trig: Free Run Avg|Hold:>1/1
IFGain:Low #Atten: 30 dB

NextPeak

Ref Offset 0.8 dB
10 gBIdw Ref 20.00 dBm . ——
Next Pk Right
|
Next Pk Left
||
Marker Delta
|
Mkr—CF
|
Mkr—RefLvl

More

10f2
Span 3.000 MHz °

# #VBW 100 kHz Sweep 1.533 ms (1001 pts) _
MSG STATUS

Channel H

o Keysight Spectrum Analyzer - Swept SA |i”i‘|&/|

jLx! ] | RF 500 DC | SENSE:INT] | |DS:DI:22 AM Nov 07, 2017 Peak S h
Marker 2 A 1.002000000 MHz Avg Type: Log-Pwr eak Searc
NFE PNO: Wide () Trig: Free Run Avg|Hold:>11 ]

IFGain:Low #Atten: 30 dB

NextPeak

Ref Offset 0.8 dB
10 dBidiv. Ref 20,00 dBm . —

Next Pk Right
|
Next Pk Left
s |
Marker Delta
| i
MKr—CF
|
Mkr—RefLvl

More
10f2

Span 3.000 MHz

#VBW 100 kHz Sweep 1.533 ms (1001 pts) _
MSG STATUS

FCC ID: SUD-VGBTO5A
IC: 21391-VGBTO5A
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5. Maximum peak output power
Test result: Pass
5.1 Test limit

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz
band: 1 watt

For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125 watts

If the transmitting antenna of directional gain greater than 6dBi is used, the power shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6dBi.

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and
5725-5850 MHz bands: 1 Watt.

5.2 Test Configuration

Spectrum Analyzer

RF input

©

EUT

™

Antenna connector

5.3 Test procedure and test setup

The power output per FCC §15.247(b) is measured using the Spectrum Analyzer with Span =5
times the 20 dB bandwidth, RBW2 the 20 dB bandwidth, VBW>=RBW, Sweep = auto, Detector =
peak, Trace = max hold.

The test was performed at 3 channels (lowest, middle and highest channel).

The EUT was tested according to DA 00-705 (Filing and Measurement Guidelines for Frequency
Hopping Spread Spectrum Systems)

FCC ID: SUD-VGBTO5A
IC: 21391-VGBTO5A
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5.4 Test protocol

Temperature 25 °C
Relative Humidity : 55 %
. Limit
Mode CH Cable loss Corrected reading
(dB) (dBm) (dBm)
L 0.80 6.559
GFSK <21.00
M 0.80 6.939 sS4
(DH5)
H 0.80 6.882
Channel L
e Keysight Spectrum Analyzer - Swept SA ‘i”il\&l
jLxi T RF [son bcC | | | SENSE:INT :05:!
Marker 1 2.402085000000 GHz , Avg Type: Log-Pwr Peak Search
NFE PNO: Fast () Trig: Free Run Avg|Held:>1/1
IFGain:Low #Atten: 30 dB
Mkr1 2.402 085 GHZ SRl

Ref Offset 0.8 dB 6.559 dBm |

1Lo dBidiv. Ref 20.00 dBm
Next Pk Right

Next PK Left

Sweep 1.000 ms (1001 pts)

STATUS

#VBW 8.0 MHz

FCC ID: SUD-VGBTO5A
IC: 21391-VGBTO5A
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Channel M
| Keysight Spectrum Analyze: - SweptSA ===
T | SENSE:INT] ‘US:U4:33 AM Nov07, 2017
Marker 1 2. 440685000000 GHz ) Avg Type: Log-Pwr ‘ m
PNO: Fast ) Trig: Free Run Avg|Hold:>1/1 A
IFGain:Low #Atten: 30 dB
Ref Offset 05 dB Mkr1 2.440 685 GHZ LS
1LDgBId|v Ref 20.00 dBm 6.939 dBm —
Next Pk Right|
[EEErE||
Next Pk Left

Mkr—CF

Span 5.000 MHz
#VBW 8.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
Channel H
e Keysight Spectrum Analyzer - Swept SA e
Lxi T RF | | | | SENSE:INT] \DS:DS:DS AM Nov 07, 2017
Marker 1 2.4797 Avg Type: Log-Pwr Peak Search
PNO: Fast () Trig: Free Run Avg|Hold:>1/1
IFGain:Low #Atten: 30 dB
Ref Offset 0.8 dB Mkr1 2.479 790 GHz RESLREaR
1Lo dBidiv Ref 20.00 dBm 6.882 dBm ——
Next Pk Right|
| s st |
Next Pk Left

#VBW 8.0 MHz Sweep 1.000 ms (1001 pts)
IMSG

STATUS

FCC ID: SUD-VGBTO5A
IC: 21391-VGBTO5A
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Cable loss Corrected readin Limit
Mode CH g
(dB) (dBm) (dBm)
L 0.80 5.136
/4 DQPSK
M 0.80 5.813 <21.00
(2DH5)
H 0.80 5.965
Channel L
e Keysight SpectrumAna\yz.er-SweptSA i i == ==
arkr 12 17000 GHz . e Avg Type: Log-Pwr R IPEEL e
. NFE PNO: Fast () Trig: Free Run Avg|Hold:>1/1
IFGain:Low #Atten: 30 dB
NextPeak
Ref Offset 0.8 dB
Ref 20.00 dBm |
Next Pk Right
| |
Next Pk Left

Span 5.000 MHz
Sweep 1.000 ms (1001 pts)

STATUS

FCC ID: SUD-VGBTO5A
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Channel M
= Keysight SPECtrumAna\yzer SweptSA ===
T | SENSE:INT] ‘US:UB:BU AM Nov07, 2017
Marker 1 2. 440790000000 GHz ) Avg Type: Log-Pwr o
PNO: Fast ) Trig: Free Run Avg|Hold:>1/1 ¥
IFGain:Low #Atten: 30 dB
NextPeak
Ref Offset 0.8 dB )
1LD gBldIV Ref 20.00 dBm | S|
Next Pk Right
B
Next Pk Left

Mkr—CF

Span 5.000 MHz
#VBW 8.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
Channel H
e Keysight Spectrum Analyzer - Swept SA e
Lxi T RF | | | | SENSE:INT] \05:09:14 AM Nov 07, 2017
Marker 1 2.4797 Avg Type: Log-Pwr Peak Search
PNO: Fast () Trig: Free Run Avg|Hold:>1/1
IFGain:Low #Atten: 30 dB
Ref Offset 0.8 dB Mkr1 2.479 780 GHz RESLREaR
1Lo dBidiv Ref 20.00 dBm 5.965 dBm ——
Next Pk Right|
| s st |
Next Pk Left

#VBW 8.0 MHz Sweep 1.000 ms (1001 pts)
IMSG

STATUS
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Cable loss Corrected readin Limit
Mode CH g fmi
(dB) (dBm) (dBm)
L 0.80 5.412
8DPSK
M 0.80 6.061 <21.00
(3DH5)
H 0.80 6.169
Channel L
e Keysight Spectrum Analyzer - Swept SA == ==
jLxi T RF [son bcC | | SENSE:INT]
Marker 1 2.401940000000 GHz , Avg Type: Log-Pwr IPOCLS ST
NFE PNO: Fast () Trig: Free Run Avg|Hold:>1/1
IFGain:Low #Atten: 30 dB
Mkr1 2.401 940 GHZ Lol

Ref Offset 0.8 dB 5.412 dBm |

Ref 20.00 dBm
Next Pk Right

Next PK Left

Span 5.000 MHz
Sweep 1.000 ms (1001 pts)

STATUS

#VBW 8.0 MHz

FCC ID: SUD-VGBTO5A
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Channel M
= Keysight SPECtrumAna\yzer SweptSA ==
ke [ SENSE:INT]

‘US:]U:SB AM Nov 07, 2017
Marker 1 2.441010000000 GHz Avg Type: Log-Pwr m

PNO: Fast ) Trig: Free Run Avg|Hold:>1/1

IFGain:Low #Atten: 30 dB
Ref Offset 08 dB Mkr1 2.441 010 GHZ NextPeak
1LDgBId|v Ref 20.00 dBm 6.061 dBm —
Next Pk Right
||
Next Pk Left

Mkr—CF

Span 5.000 MHz
Sweep 1.000 ms (1001 pts)

STATUS

#VBW 8.0 MHz

IMSG

Channel H

s Keysight Spectrum Analyzer - Swept SA
X T RE | [

Marker 1 2.4799

SENSE:INT| [05:11:31 AM Nov07, 2017

Avg Type: Log-Pwr
Trig: Free Run Avg|Hold:>1/1

#Atten: 30 dB

== |

Peak Search

PNO: Fast ()
IFGain:Low

Ref Offset 0.8 dB
Ref 20.00 dBm

NextPeak

feF Em——
Log

Next Pk Right|
 Ecicsiaeiie sl |

Next PK Left

#VBW £.0 MHz Sweep 1.000 ms (1001 pts)

STATUS

Conclusion: The maximum EIRP = 6.939dBm+4.2dBi
than the limit of 4W listed in RSS-247.

FCC ID: SUD-VGBTO5A
IC: 21391-VGBTO5A

=11.139dBm = 0.013W which is lower
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6. Radiated Spurious Emissions
Test result: Pass
6.1 Test limit

The radiated emissions which fall in the restricted bands, as defined in §15.205(a), must also
comply with the radiated emission limits specified in §15.209(a) showed as below:

Frequency Field Strength Measurement Distance
(MHz) (dBuV/m) (m)

30 -88 40.0 3

88-216 43.5 3

216 - 960 46.0 3

Above 960 54.0 3

6.2 Test Configuration

NAAAAAAARAAAS
o

\Antenna mast

> Turn Table

EUT

\VAVAVAV,
AAAA

Test receiver

FCC ID: SUD-VGBTO5A
IC: 21391-VGBTO5A
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6.3 Test procedure and test setup

The measurement was applied in a semi-anechoic chamber. While testing for spurious emission
higher than 1GHz, if applied, the pre-amplifier would be equipped just at the output terminal of
the antenna.

Tabletop devices shall be placed on a nonconducting platform with nominal top surface
dimensions 1 m by 1.5 m. For emissions testing at or below 1 GHz, the table height shall be 80
cm above the reference ground plane. For emission measurements above 1 GHz, the table
height shall be 1.5 m.

The turn table rotated 360 degrees to determine the position of the maximum emission level.
The EUT was set 3 meters away from the receiving antenna which was mounted on an antenna
mast. The antenna moved up and down between from 1meter to 4 meters to find out the
maximum emission level.

The EUT was tested according to DA 00-705 (Filing and Measurement Guidelines for Frequency
Hopping Spread Spectrum Systems)

The radiated emission was measured using the Spectrum Analyzer with the resolutions
bandwidth set as:

RBW =100 kHz, VBW = 300 kHz (30MHz~1GHz)
RBW = 1MHz, VBW = 3MHz (>1GHz for PK);

Remark: 1. For fundamental emission, no amplifier is employed.
2. Correct Factor = Antenna Factor + Cable Loss (-Amplifier, is employed)
3. Corrected Reading = Original Receiver Reading + Correct Factor
4. Margin = limit — Corrected Reading
5. If the PK reading is lower than AV limit, the AV test can be elided.
6. The emission was conducted from 30MHz to 25GHz.

Example: Assuming Antenna Factor = 30.20dB/m, Cable Loss = 2.00dB,
Gain of Preamplifier = 32.00dB, Original Receiver Reading = 10dBuV.
Then Correct Factor = 30.20 + 2.00 — 32.00 = 0.20dB/m; Corrected Reading = 10dBuV
+0.20dB/m = 10.20dBuV/m
Assuming limit = 54dBuV/m, Corrected Reading = 10.20dBuV/m, then Margin = 54 -
10.20 = 43.80dBuV/m

FCC ID: SUD-VGBTO5A
IC: 21391-VGBTO5A
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6.4 Test protocol

Temperature

Relative Humidity

25°C
55 %
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The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the result which
was 20dB lower than the limit line per 15.31(0) was not reported.
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Test data 30MHz~1GHz:

Measured level Limits i
Polarization Fr?:nul-lezr;cy (dBLV/m) (dBV/m) |\/|(:ng)| 4 Detector
30.00 20.4 40.0 19.6 PK
43.61 134 40.0 26.6 PK
74.71 14.9 40.0 25.1 PK
111.64 18.5 43.5 25.0 PK
142.75 23.9 43.5 19.6 PK
" 191.34 23.3 43.5 20.2 PK
259.38 30.6 46.0 15.4 PK
463.49 30.5 46.0 15.5 PK
508.20 30.7 46.0 15.3 PK
931.96 30.3 46.0 15.7 PK
35.83 23.6 40.0 16.4 PK
55.27 29.0 40.0 11.0 PK
72.77 22.5 40.0 17.5 PK
101.92 36.2 43.5 7.3 PK
142.75 321 43.5 114 PK
v 191.34 27.1 43.5 16.4 PK
259.38 29.3 46.0 16.7 PK
463.49 30.9 46.0 151 PK
508.20 29.5 46.0 16.5 PK
959.18 30.0 46.0 16.0 PK
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Test Data (>1GHz):
GFSK (DH5) Modulation:

Frequency Correct Correcfted Limit Margin
H Antenna (MHz) Factor Reading (dBuV/m) (dB) Detector
(dB/m) (dBuV/m)
H 2402.00 30.70 98.60 Fundamental / PK
H 2389.90 30.20 51.50 74.00 22.50 PK
. H 2389.90 30.20 43.40 54.00 10.60 AV
H 4804.00 -1.50 52.60 74.00 21.40 PK
\Y; 2441.00 30.70 99.30 Fundamental / PK
M \Y 4882.00 -1.10 52.20 74.00 21.80 PK
H 2480.00 30.70 99.70 Fundamental / PK
\Y 2483.50 31.52 50.40 74.00 23.60 PK
" \Y, 2483.50 31.52 41.50 54.00 12.50 AV
\Y 4960.00 -0.80 51.60 74.00 22.40 PK
n/ADQPSK (2DH5) Modulation:
Frequency Correct Corret.:ted Limit Margin
CH Antenna (MHz) Factor Reading (dBuV/m) (dB) Detector
(dB/m) (dBuV/m)
H 2402.00 30.70 98.50 Fundamental / PK
H 2389.98 30.20 51.60 74.00 22.40 PK
. H 2389.98 30.20 43.90 54.00 10.10 AV
H 4804.00 -1.50 51.80 74.00 22.20 PK
M \Y 2441.00 30.70 98.90 Fundamental / PK
\Y 4882.00 -1.10 52.40 74.00 21.60 PK
H 2480.00 30.70 98.60 Fundamental / PK
\Y 2483.50 31.52 51.50 74.00 22.50 PK
" \Y 2483.50 31.52 41.80 54.00 12.20 \Y,
\Y 4960.00 -0.80 48.60 74.00 25.40 PK
8DPSK (3DH5) Modulation:
Frequency Correct Corretfted Limit Margin
CH Antenna (MHz) Factor Reading (dBuV/m) (dB) Detector
(dB/m) (dBuV/m)
H 2402.00 30.70 98.40 Fundamental / PK
L H 2389.93 30.20 52.90 74.00 21.10 PK
H 2389.93 30.20 43.30 54.00 10.70 AV
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H 4804.00 -1.50 53.60 74.00 20.40 PK
\ 2441.00 30.70 98.60 Fundamental / PK
M \ 4882.00 -1.10 52.60 74.00 21.40 PK
H 2480.00 30.70 97.70 Fundamental / PK
\Y 2483.50 31.52 51.40 74.00 22.60 PK
" \Y 2483.50 31.52 41.80 54.00 12.20 AV
\Y 4960.00 -0.80 48.30 74.00 25.70 PK
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7. Conducted Spurious Emissions & Band Edge
Test result: Pass
7.1 Limit

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum
intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator 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.

7.2 Test Configuration

Spectrum Analyzer

RF input

&

EUT

N

Antenna connector

7.3 Test procedure and test setup

The Conducted Spurious Emissions per FCC §15.247(d) is measured using the Spectrum
Analyzer with Span wide enough capturing all spurious from the lowest emission frequency of
the EUT up to 10th harmonics, RBW = 100kHz, VBW=>=RBW, Sweep = auto, Detector = peak,
Trace = max hold.

The test was performed at 3 channels (lowest, middle and highest channel).

The EUT was tested according to DA 00-705 (Filing and Measurement Guidelines for Frequency
Hopping Spread Spectrum Systems)
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7.4 Test protocol
Temperature 25°C
Relative Humidity 55 %
GFSK Channel- L
| Keysight Spectrum Analyzer - Swept SA ==
| SENSE:INT]
Avg Type: Log-Pwr Peak Search
NFE PNO: Wide (4 Trig: Free Run Avg|Held:>1/1
IFGain:Low #Atten: 30 dB
Ref Offset 0.8 dB Mkr1 2.401 763 375 GHz NexiReak
10 dBidiv Ref 20.00 dBm 6.491 dBm [F——
Next Pk Right|
i
Next PK Left

MKR MODE TRC| SCL| FUNCTION

U N [1[f] 2.401 ?'63 375 GHz 6 491 dBm| |

FUNCTION WIDTH FUNCTION VALUE -

I
FA N [1[F] 2.399 937 000 GHz 35238dBm| [ ]
[ £ 2.399 103 500 GHz 36775dBm| | 0000 00000000000

r

| SENSE:INT]

Trig: Free Run

PNO: Fast ()
" #atten: 30 dB

IFGain:Low

Avg Type: Log-Pwr
Avg|Held:>1/1

[07:58:05 AM Nav 07, 2017
TRACE B

Trace/Detector

Ref Offset 0.8 dB

1LO dBidiv. Ref 20.00 dBm

MKR MODE TRC| SCL| FUNCTION

1 IIIIIE 2297 93 GHz 54, 045 dBm| |
) A I

(X

3
4
5 I
6 I
7
|
9 I
] |
1

Al

FUNCTION WIDTH

=l ] |

Select Trace

-
v

Clear Write

Trace Average

Max Hold

Min Hold
||

View Blank.
Trace On

More
10of3

—l
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|_ Keysight Spectrum Analyzer - Swept SA

==

| SENSE:INT|

|07:58:51 AM Nov 07, 2017

NFE PNO: Fast (.~

IFGain:Low

Ref Offset 0.8 dB
Ref 20.00 dBm

7 Trig: Free Run

#Atten: 30 dB

A\.'g= Type: Log-Pwr
Avg|Hold:>1/1

Peak Search

NextPeak

||
Next Pk Right
|
Next Pk Left
||
Marker Delta
iE————

Mkr—CF

MKR MODE TRC| SCL

SowENONAWN

== =y

FUNCTION FUNCTION WIDTH

4 N [1]f] 2 557 85 GHz -45. 786 @8m | [ ]
|

FUNCTION VALUE =~

Mkr—RefLvi

More
10f2

_l

' Keysight Spectrum Analyzer - Swept SA

| = ==

jLx! ] RF 500 DC

| SENSE:INT]

Marker 1 23.691625000000 GHz

NFE PNO: Fast

IFGain:Low

7 Trig: Free Run

#Atten: 30 dB

Avg Type: Log-Pwr
Avg|Hold:>11

Peak Search

Ref Offset 0.8 dB

10 dBidiv__ Ref 20.00 dBm

NextPeak
[EEE |
Next Pk Right
||
Next PK Left
[ |
Marker Delta
| )|

MKr—CF

MKR| MODE TRC| SCL

_SowmNONEWN

A ok

1 mnn-xmm -52. 843 dBm| |
- - © ]

FUNCTION WIDTH

FUNCTION

FUNCTION VALUE =

|
Mkr—RefLvl

More
10f2

=
o
[n]
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GFSK Channel- M
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|_ Keysight Spectrum Analyzer - Swept SA

[ SENSE:INT] [08:01:04 AM Nov (07, 2017

A\.'g= Type: Log-Pwr
, ) Trig: FreeRun Avg|Hold:>1/1

#Atten: 30 dB

PNO: Fast (.~
IFGain:Low

Ref Offset 0.8 dB
Ref 20.00 dBm

MKR MODE TRC| SCL FUNCTION

1 IIII]I]___
IZI ___

[ 24B3500GHz| 61134dBm[ | |
ﬂ_EEﬂEEEIE___

FUNCTION WIDTH FUNCTION VALUE =~

==
Peak Search

NextPeak
||
Next Pk Right
|
Next Pk Left
||

Marker Delta

Mkr—RefLvi

|_ Keysight Spectrum Analyzer - Swept SA

| SENSE:INT|

A\.'g= Type: Log-Pwr
Avg|Hold:>1/1

7 Trig: Free Run

PNO: Fast 50
IFGain:Low #Atten: 30 dB

Ref Offset 0.8 dB
Ref 20.00 dBm

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE = =
I N [1[f] 2.285 05 GHz 55| u13 dBm[ |
2 [ I ) R A

== =y

==
Peak Search

NextPeak

||
Next Pk Right
|
Next Pk Left
||

Marker Delta

Mkr—RefLvi

More
10f2

=
@
@
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|= Keysight Spectrum Analyzer - Swept SA B
| T RF 500 DC | SENSE:INT| |UB:UZ:26AM Nov(07, 2017 Peak S h
Marker 1 2.570875000000 GHz Avg Type: Log-Pwr TRA 4 St

NFE PNO: Fast () Trig: Free Run Avg|Hold:>1/1
IFGain:Low #Atten: 30 dB
NextPeak

Ref Offset 0.8 dB
Ref 20.00 dBm : T |

Next Pk Right
|
Next Pk Left
||
Marker Delta

Mkr—CF

MKR MODE TRC| SCL ¥ FUNCTION FUNCTION WIDTH FUNCTIONVALUE =~

X
| f | 2.570 88 GHz -46.709 dBm e
[

Mkr—RefLvi

More
10f2

: —
MSG STATUS

-
m

' Keysight Spectrum Analyzer - Swept SA == =T

g T [ w 500 DC [ SENSE:INT] I [08:03:22 AM Nov 07, 2017

Marker 1 12.203875000000 GHz Avg Type: Log-Pur A 7 Frsk Semch

NFE PNO: Fast () Trig: Free Run Avg|Hold:>11 TYPE
IFGain:Low #Atten: 30 dB

NextPeak
Ref Offset 0.8 dB
Ref 20.00 dBm : |
Next Pk Right
|
Next PK Left
e |
Marker Delta

MKr—CF

MKR| MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTIONVALUE =

Y
N 16 12.203875GHz | -52250dBm| | | WM
I ) I

Mkr—RefLvl

More
10f2

_SowmNONEWN

MSG STATUS |

A ok
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GFSK Channel- H
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|= Keysight Spectrum Analyzer - Swept SA

==

] RF 308 DC | SENSE:INT| |UB:U4:24 AM Nowv 07, 2017 Er ST
Marker 1 2.479759000000 GHz . Avg Type: Log-Pwr TRA( 4
NFE PNO: Wide ) Trig: Free Run Avg|Hold:>1/1
IFGain:Low #Atten: 30 dB
NextPeak
Ref Offset 0.8 dB
Ref 20.00 dBm T |
Next Pk Right
|
Next Pk Left
)|
Marker Delta
]|
Mkr—CF
MKR| MODE TRC| SCL. X i FUNCTION FUNCTION WIDTH FUNCTION VALUE =~
1 ENEE 2.479 759 0 GHz 6.896 dBm I i)
)Y N [1[f] 2.483 916 0 GHz -50.190 dBm I
I - ] 1
H——— ] MiTRefLW
5 I -
6 I [z
7 1
: R
10 1 10f2
11 O S A A N -
: N e e
MSG STATUS

' Keysight Spectrum Analyzer - Swept SA =R =
Lx! ] | RF 500 DC | SENSE:INT] | |DE:DS:DS AM Nowv 07, 2017 Peak S h
Marker 1 2.349958437400 GHz ] Avg Type: Log-Pwr RA 4 el
NFE PNO: Fast () Trig: Free Run Avg|Hold:>11 TYPE
IFGain:Low #Atten: 30 dB
NextPeak
Ref Offset 0.8 dB
Ref 20.00 dBm |
Next Pk Right
s |
Next Pk Left
i |
Marker Delta
e |
Mkr—CF
MKR MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE =
o N |16 234996GHz|  -49.404dBm| | Esmam e
n [ r ]
. Mkr—RefLvl
5 E
6 i |
7
g More
10 10f2
11 [ N N B B =
MSG STATUS
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|= Keysight Spectrum Analyzer - Swept SA

==

T | RF 50Q DC

NFE

Ref Offset 0.8 dB
Ref 20.00 dBm

Marker 1 2.635694000000 GHz
PNO: Fast G

IFGain:Low

| SENSE:INT|

| 08:05:34 AM Nov 07, 2017

7 Trig: Free Run
#Atten: 30 dB

A\.'g= Type: Log-Pwr
Avg|Hold:>1/1

Peak Search

TRA 4

NextPeak

||
Next Pk Right
|
Next Pk Left
||
Marker Delta
iE————

Mkr—CF

== =y

¥ FUNCTION

i

FUNCTION WIDTH

m

FUNCTION VALUE =~

||
Mkr—RefLvi

More
10f2

_l

' Keysight Spectrum Analyzer - Swept SA

| = ==

jLx! T | RF 500 DC

NFE

Marker 1 12.399625000000 GHz

PNO: Fast

IFGain:Low

| SENSE:INT]

|DE:DE:DT AM Nov 07, 2017
RA

7 Trig: Free Run
#Atten: 30 dB

Avg Type: Log-Pwr
Avg|Hold:>11

1 Peak Search

Ref Offset 0.8 dB
Ref 20.00 dBm

NextPeak
||
Next Pk Right
|
Next Pk Left
s |
Marker Delta
|

MKr—CF

FUNCTION WIDTH

MKR| MODE TRC| SCL, X i FUNCTION
0 N [1[f] 12399625GHz| -52857dBm| |
g- - ]
4
5
6
7
8
9
10
11 .

FUNCTION VALUE =

|
Mkr—RefLvl

More
10f2

=
o
[n]

FCC ID: SUD-VGBTO5A
IC: 21391-VGBTO5A

TTRF15.247-01_V1 © 2017 Intertek



mtertek Test report no. 1711101145SHA-001

Total Quality. Assured. Page 46 of 79

/4 DQPSK Channel- L

|= Keysight Spectrum Analyzer - Swept SA EE=
| ] RF 308 DC | SENSE:INT| |UB:UQ:U] AM Nowv 07, 2017 Er ST
Marker 1 2.401929125000 GHz ) Avg Type: Log-Pwr R 4
NFE PNO: Wide i, 1rig: Free Run Avg|Hold:>1/1
IFGain:Low #Atten: 30 dB
NextPeak
Ref Offset 0.8 dB
Ref 20.00 dBm : i
Next Pk Right
|
Next Pk Left
)|
Marker Delta
]|
Mkr—CF
MKR| MODE TRC| SCL. X i FUNCTION FUNCTION WIDTH FUNCTION VALUE =~
N 1] 2.401 929 125 GHz 3.698 dBm  sifesioasieeaanomaties |
2 IIIEE 2.399 932 125 GHz -33.840 dBm
3 r 1
4N Mkr—RefLvl
5 I E
8 [ |
7
g More
10 10f2
11 I I RRREN——S———————————_——.,_~, ~
= Y
MSG STATUS

' Keysight Spectrum Analyzer - Swept SA (===
L T | RE 500 DC [ SENSE:INT] [08:09:50 AM Nov 07, 2017
RA Peak Search

Marker 1 2.334253459925 GHz Avg Type: Log-Pwr T 4

NFE PNO: Fast [, Trig: Free Run Avg|Hold:>1M1 TYPE
IFGain:Low #Atten: 30 dB

NextPeak
Ref Offset 0.8 dB
Ref 20.00 dBm - e
Next Pk Right
e
Next Pk Left
R
Marker Delta

MKr—CF

MKR| MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTIONVALUE =

Y
O\ N | 10f|  233425GHz|  -66754dBm| | | W
I ) I

Mkr—RefLvl

More
10f2

_SowmNONEWN

P

gl ==
MSG STATUS

A ok
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|_ Keysight Spectrum Analyzer - Swept SA

==

| SENSE:INT| |UB 10:25 AM Nov 07, 2017
Avg Type: Log-Pwr TRA Peak Search
NFE PNO: Fast () Trig: Free Run Avg|Hold:>1/1 A
IFGain:Low #Atten: 30 dB
NextPeak
Ref Offset 0.8 dB
Ref 20.00 dBm T |
Next Pk Right
|
Next Pk Left
)|
Marker Delta
]|
Mkr—CF
MKR| MODE TRC| SCL. FUNCTION FUNCTION WIDTH FUNCTION VALUE =~
N 1] T Y ———— |
2 I
2 Mkr—RefLvl
5 E
6 [ |
7
g More
10 10of2
11 | ) ) R I e
: N e e
MSG STATUS
' Keysight Spectrum Analyzer - Swept SA =R =
Lx! ] | RF 500 DC | SENSE:INT][ | Peak Search
Marker 1 23.847250000000 GHz ) Avg Type: Log-Pwr
NFE PNO: Fast () Trig: Free Run Avg|Hold:>11
IFGain:Low #Atten: 30 dB
NextPeak
Ref Offset 0.8 dB
10 dBidiv Ref 20.00 dBm ||
o I I N
I R R e |
I Next Pk Left
I T R e —
b -Il lll" —— Marker Delta
| |
Mkr—CF
MKR| MODE TRC| SCL, FUNCTION FUNCTION WIDTH FUNCTIONVALUE =
0 N [1[f] 23. 84? 250 GHz 531 oaa dBm| | = |
n [ r - - ]
. Mkr—RefLvl
5 E
6 s |
7
g More
10 10f2
11 I L,

=
o
[n]
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/4 DQPSK Channel- M
|_ Keysight Spectrum Analyzer - Swept SA ==
| SENSE:INT| |UB 12:06 AM Now 07, 2017
Avg Type: Log-Pwr TRA Peak Search
NFE PNO: Fast () Trig: Free Run Avg|Hold:>1/1 A
IFGain:Low #Atten: 30 dB
NextPeak
Ref Offset 0.8 dB
Ref 20.00 dBm T |
Next Pk Right
|
Next Pk Left
-W ul -‘W Ty I
) m mll‘l l || \h Marker Delta
||
Mkr—CF
MKR| MODE TRC| SCL. FUNCTION FUNCTION WIDTH FUNCTION VALUE =~
1 ENEE 2,440 930 Griz T —— |
2 “gg 2.400 000 GHz 60792dBm| [ [ 0 ]
3 2.483 500 GHz 61860dBm| [ 0 0000000000 ]
W N 1t  2336930GHz| _ 51982dBm ] LT L
5 ] I -
6 I [z
7 I
: R
10 ] 10f2
o [ ! I | | B
: N
MSG STATUS

' Keysight Spectrum Analyzer - Swept SA

| = ==

jLx! ] RF 500 DC | SENSE:INT]

|DE:12:45 AM Nov 07, 2017
RA

Avg Type: Log-Pwr
Avg|Hold:>11

Marker 1 2.284935058950 GHz

NFE PNO: Fast (, 1rig:FreeRun
IFGain:Low #Atten: 30 dB

Peak Search |

Ref Offset 0.8 dB

10 dBidiv__ Ref 20.00 dBm

NextPeak

||
Next Pk Right
|
Next Pk Left
s |
Marker Delta
|

MKr—CF

MKR| MODE TRC| SCL FUNCTION

0 N [1[f] 2.284 94 GHz -56. 796 dBm|[ |
- - ]

FUNCTION WIDTH

_SowmNONEWN

A ok

FUNCTION VALUE =

|
Mkr—RefLvl

More
10f2

=
o
[n]

FCC ID: SUD-VGBTO5A
IC: 21391-VGBTO5A

TTRF15.247-01_V1 © 2017 Intertek



iNntertek

Total Quality. Assured.

Test report no. 1711101145SHA-001
Page 49 of 79

|_ Keysight Spectrum Analyzer - Swept SA

==

| SENSE:INT|

|08:13:18 AM Nov 07, 2017

A\.'g= Type: Log-Pwr
Avg|Hold:>1/1

7 Trig: Free Run
#Atten: 30 dB

NFE PNO: Fast (.~

IFGain:Low

Ref Offset 0.8 dB
Ref 20.00 dBm

Peak Search

NextPeak

||
Next Pk Right
|
Next Pk Left
||
Marker Delta
iE————

Mkr—CF

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH

== =y

IIII]E 2 570 69 GHz -48. 738 @8m | [ ]
]

FUNCTION VALUE =~

||
Mkr—RefLvi

More
10f2

_l

' Keysight Spectrum Analyzer - Swept SA

| = ==

jLx! ] RF 500 DC | SENSE:INT]

Avg Type: Log-Pwr
Avg|Hold:>11

Marker 1 23.857375000000 GHz

7 Trig: Free Run
#Atten: 30 dB

NFE PNO: Fast

IFGain:Low

Peak Search

Ref Offset 0.8 dB

10 dBidiv__ Ref 20.00 dBm

NextPeak
[EEE |
Next Pk Right
||
Next PK Left
[ |
Marker Delta
| )|

MKr—CF

MKR| MODE TRC| SCL, FUNCTION FUNCTION WIDTH
1 IIII]ﬂ—
g - rrrr-—— - ]
4
5
6
7
8
9

10

11

FUNCTION VALUE =

|
Mkr—RefLvl

More
10f2

=
o
[n]
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|_ Keysight Spectrum Analyzer - Swept SA

==

| SENSE:INT| |UB 16:53 AM Nov 07, 2017
Avg Type: Log-Pwr TRA Peak Search
NFE PNO: Wide ) Trig: Free Run Avg|Hold:>1/1 A
IFGain:Low #Atten: 30 dB
et Offset 0.8 dB Mkri 2.479 926 5 GHz Henfen
Ref 20.00 dBm T |
Next Pk Right
|
Next Pk Left
)|
Marker Delta
||
Mkr—CF
MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE = =
N1 f] 2479525 & Griz T ———— |
2 | N [1[f] 2.483 500 0 GHz 66058dBm| [ [ ]
1
H——— Mkr—RefLui
5 I E
6 | |
7
g More
10 10of2
I B —
MSG
e Keysight Spectrum Analyzer - Swept SA == =T
Lx! ] | RF 500 DC | SENSE:INT] | Peak S h
Marker 1 2.349958437400 GHz Avg Type: Log-Pwr e
NFE PNO: Fast () Trig: Free Run Avg|Hold:>11
IFGain:Low #Atten: 30 dB
NextPeak
Ref Offset 0.8 dB
10 dBidiv Ref 20.00 dBm ||
Next PK Right
it |
Next Pk Left
|
Marker Delta
i |
Mkr—CF
MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =
0 N [1[f] 2 349 96 GHz 51. 156 dBm| | Esmam e
[ r ]
. Mkr—RefLvl
5 E
6 |
r 1
g More
10 10f2
11 3

=
o
[n]
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