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TEST ITEM FCC REFERANCE IC REFERANCE RESULT
. RSS-247 Issue 2
20 dB Bandwidth 15.247(a)(1) Clause 5.1 Pass
. . RSS-247 Issue 2
Carrier Frequency Separation 15.247(a)(1) Clause 5.1 Pass
RSS-247 Issue 2
Output power 15.247(b)(1) Clause 5.4 Pass
Radiated Emissions 152058 15,209 | ‘ovGenlssues Pass
Clause 8.9&8.10
Conducted Spurious Emissions & Band 15.247(d) RSS-247 Issue 2 Pass
Edge Clause 5.5
Power line conducted emission 15.207 RSS-Gen Issue 5 Pass
Clause 8.8
. . RSS-247 Issue 2
Number of Hopping Frequencies 15.247(a)(1)(iii) Clause 5.1 Pass
. RSS-247 Issue 2
Dwell time 15.247(a)(2)(iii) Clause 5.1 Pass
) ) RSS-Gen Issue 5
Occupied bandwidth - Tested
Clause 6.6
Antenna requirement 15.203 - Pass

Notes: 1: NA =Not Applicable
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1.1 Description of Equipment Under Test (EUT)

Product name:

Wireless Module

Type/Model:

ZDGF7638GU-CB

Description of EUT:

EUT is a Wireless Module with WiFi function and Bluetooth function,
and has only one model.

Rating: DC3.3Vv

EUT type: |X| Table top [_] Floor standing
Software Version: /

Hardware Version: /

Sample received date:

November 28, 2019

Date of test:

November 28, 2019 ~ December 27, 2019

1.2 Technical Specification

Frequency Band:

2400MHz ~ 2483.5MHz

Support Standards:

Bluetooth BR+EDR

Operating Frequency:

2402MHz to 2480MHz

Modulation Technique:

Frequency Hopping Spread Spectrum(FHSS)

Type of Modulation:

GFSK, i/4-DQPSK, 8DPSK

Channel Number:

79 (0 - 78)

Channel Separation:

1 MHz

Antenna:

PIFA Antenna, 0.2dBi

TTRF15.247-01_V1 © 2018 Intertek
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1.3 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
stages 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

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

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

Linear Feedback Shift Register for Generation of the PRBS sequence

TTRF15.247-01_V1 © 2018 Intertek Page 8 of 59
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An example of Pseudorandom Frequency Hopping Sequence as follow:
206246 77 7 64 873 1675 1

1
I
1
1
i
1
]
1
L]
|
L]
i
i
—
1
1
]
I
]
L]
l
i
Ll
I
1
]
i
i
i
1
L]
1
1
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.

TTRF15.247-01_V1 © 2018 Intertek Page 9 of 59
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1.4 Description of Test Facility

Name: Intertek Testing Services Shanghai

Address: Building 86, No. 1198 Qinzhou Road(North), Shanghai 200233, P.R. China
Telephone: 86 2161278200

Telefax: 86 2154262353

The test facility is
recognized,
certified, or
accredited by these
organizations:

CNAS Accreditation Lab
Registration No. CNAS L0139

FCC Accredited Lab
Designation Number: CN1175

IC Registration Lab
CAB identifier.. CNO051

VCCI Registration Lab
Registration No.: R-14243, G-10845, C-14723, T-12252

A2LA Accreditation Lab
Certificate Number: 3309.02

TTRF15.247-01_V1 © 2018 Intertek Page 10 of 59
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2.1 Standards or specification

47CFR Part 15 (2018)
ANSI C63.10 (2013)
KDB 558074 (vO5r02)

RSS-247 Issue 2 (February 2017)
RSS-Gen Issue 5 (March 2019) Amendment 1

2.2 Mode of operation during the test

Report No.: 191102805SHA-002

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.

Software name Manufacturer Version Supplied by
Combo Tool MTK w1644 Client
The lowest, middle and highest channel were tested as representatives.
Frequency Band Lowest Middle Highest
Mode
(MHz) (MHz) (MHz) (MHz)
GFSK 2402 2441 2480
2400-2483.5 1/4-DQPSK 2402 2441 2480
8DPSK 2402 2441 2480
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
1/A-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.

Power Setting parameter

Channel
Mode
Lowest Middle Highest
GFSK 7 7 7
1/4-DQPSK 7 7 7
8DPSK 7 7 7

TTRF15.247-01_V1 © 2018 Intertek
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2.3 Test software list

Test Items Software Manufacturer Version
Conducted emission ESxS-K1 R&S V2.1.0
Radiated emission ES-K1 R&S V1.71

2.4 Test peripherals list

Item No. Name Band and Model Description

1 Laptop computer DELL 5480 -

2.5 Test environment condition:

Test items Temperature Humidity

20 dB Bandwidth

Output power

Carrier Frequency Separation

Number of Hopping Frequencies 20°C 52% RH

Dwell time

Occupied bandwidth

Conducted Spurious Emissions & Band Edge

Radiated Emissions 21°C 52%RH

Power line conducted emission 20°C 52%RH

TTRF15.247-01_V1 © 2018 Intertek Page 12 of 59
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2.6 Instrument list

Report No.: 191102805SHA-002

Conducted Emission/Disturbance Power/Tri-loop Test/CDN method

Used Equipment Manufacturer Type Internal no. Due date
X Test Receiver R&S ESCS 30 EC 2107 2020-07-14
X A.M.N. R&S ESH2-75 EC 3119 2020-11-29
[] A.M.N. R&S ENV 216 EC 3393 2020-07-14
[] A.M.N. R&S ENV4200 EC 3558 2020-06-11

Radiated Emission

Used Equipment Manufacturer Type Internal no. Due date
X Test Receiver R&S ESIB 26 EC 3045 2020-09-16
X Bilog Antenna TESEQ CBL6112D EC 4206 2020-12-10

AFS42-
X Pre-amplifier R&S 00101800-25-S- EC5262 2020-06-11
42
|E Horn antenna R&S HF 906 EC 3049 2020-11-16
|:| Horn antenna ETS 3117 EC 4792-1 2020-02-25
|X| Horn antenna TOYO HAP18-26W EC4792-3 2020-07-09
W Aztr:‘t’:n'z;’p Schwarzbeck FMZB1519 EC 5345 2020-03-14
RF test

Used Equipment Manufacturer Type Internal no. Due date
X PXA Signal Analyzer Keysight N9030A EC 5338 2020-03-04
|:| Power sensor Agilent U2021XA EC 5338-1 2020-03-04
W vzc;?;rs;tg;al Agilent N51828 EC 5175 2020-03-04

Universal Radio
|:| Communication R&S CMW500 EC5944 2020-12-22
Tester
W MXGGﬁ?]aelggtjrig"a' Agilent N5181A EC 5338-2 2020-03-04
|:| Mobile Test System Litepoint Igxel EC5176 2020-01-08
[] Test Receiver R&S ESCI 7 EC 4501 2020-09-16
[] Climate chamber GWS MT3065 EC 6021 2020-07-04
|:| Spectrum Analyzer Keysight N9030A EC 6078 2020-06-11
Tet Site

Used Equipment Manufacturer Type Internal no. Due date

|:| Shielded room Zhongyu - EC 2838 2020-01-13

TTRF15.247-01_V1 © 2018 Intertek

Page 13 of 59




INntertek

Total Quality. Assured.

Report No.: 191102805SHA-002

TEST REPORT
|:| Shielded room Zhongyu - EC 2839 2020-01-13
IXI Semi-anechoic AIba'Fross ) £C 3048 2020-06-31
chamber project
D Fully-anechoic AIba'Fross ) EC 3047 2020-06-31
chamber project
Additional instrument
Used Equipment Manufacturer Type Internal no. Due date
- Z)1-2 .M.I.F. E
2 Therom J1-2A S.M.LLF C 3783 2020-03-10
Hygrograph
] Therom- Z2J1-2A S.M.I.F. EC 3481 2020-12-22
Hygrograph
IZI Therom- Z2J1-2A S.M.I.F. EC 5198 2020-02-27
Hygrograph
IXI Therom- Z2J1-2A S.M.I.F. EC 3325 2020-04-07
Hygrograph
Shanghai
|:| Pressure meter YM3 EC 3320 2020-07-14
Mengde

TTRF15.247-01_V1 © 2018 Intertek
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2.7 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 Emissions in restricted frequency bands

below 1GHz +4.90dB

Radiated Emissions in restricted frequency bands +502dB
above 1GHz

Emission outside the frequency band +2.89dB

Power line conducted emission +3.19dB

TTRF15.247-01_V1 © 2018 Intertek Page 15 of 59
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Test result: Pass

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.

& 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 Measurement Procedure

The EUT was tested according to Subclause 7.8 of ANSI C63.10.

a) The spectrum analyzer center frequency is set to the nominal EUT channel center frequency.
The span range for the EMI receiver or spectrum analyzer shall be between two times and five
times the OBW.

b) The nominal IF filter bandwidth (3 dB RBW) shall be in the range of 1% to 5% of the OBW and
video bandwidth (VBW) shall be approximately three times RBW, unless otherwise specified by
the applicable requirement.

c) Set the reference level of the instrument as required, keeping the signal from exceeding the
maximum input mixer level for linear operation. In general, the peak of the spectral envelope
shall be more than [10 log (OBW/RBW)] below the reference level.

d) Steps a) through c) might require iteration to adjust within the specified tolerances.

e) The dynamic range of the instrument at the selected RBW shall be more than 10 dB below the
target “-xx dB down” requirement; that is, if the requirement calls for measuring the -20 dB
OBW, the instrument noise floor at the selected RBW shall be at least 30 dB below the
reference value.

f) Set detection mode to peak and trace mode to max hold.

g) Determine the reference value: Set the EUT to transmit an unmodulated carrier or modulated
signal, as applicable. Allow the trace to stabilize. Set the spectrum analyzer marker to the
highest level of the displayed trace (this is the reference value).

h) Determine the “—xx dB down amplitude” using [(reference value) — xx]. Alternatively, this
calculation may be made by using the marker-delta function of the instrument.

i) If the reference value is determined by an unmodulated carrier, then turn the EUT modulation
ON, and either clear the existing trace or start a new trace on the spectrum analyzer and allow
the new trace to stabilize. Otherwise, the trace from step g) shall be used for step j).

j) Place two markers, one at the lowest frequency and the other at the highest frequency of the
envelope of the spectral display, such that each marker is at or slightly below the “~xx dB down
amplitude” determined in step h). If a marker is below this “~xx dB down amplitude” value,
then it shall be as close as possible to this value. The occupied bandwidth is the frequency
difference between the two markers. Alternatively, set a marker at the lowest frequency of the
envelope of the spectral display, such that the marker is at or slightly below the “-xx dB down

TTRF15.247-01_V1 © 2018 Intertek Page 16 of 59
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amplitude” determined in step h). Reset the marker-delta function and move the marker to the
other side of the emission until the delta marker amplitude is at the same level as the reference
marker amplitude. The marker-delta frequency reading at this point is the specified emission
bandwidth.

k) The occupied bandwidth shall be reported by providing plot(s) of the measuring instrument
display; the plot axes and the scale units per division shall be clearly labeled. Tabular data may
be reported in addition to the plot(s).

3.3 Test Configuration

EUT

Spectrum Analyzer

A 4

3.4 Test Results of 20dB bandwidth

Please refer to Appendix A.

TTRF15.247-01_V1 © 2018 Intertek Page 17 of 59
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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.

|X| 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

EUT

\ 4

Spectrum Analyzer

4.3 Test Procedure and test setup

The EUT was tested according to Subclause 7.8 of ANSI C63.10.

The EUT shall have its hopping function enabled. Use the following spectrum analyzer settings:

a) Span: Wide enough to capture the peaks of two adjacent channels.

b) RBW: Start with the RBW set to approx. imately 30% of the channel spacing; adjust as necessary
to best identify the center of each individual channel.

c) Video (or average) bandwidth (VBW) > RBW.

d) Sweep: Auto.

e) Detector function: Peak.

f) Trace: Max hold.

g) Allow the trace to stabilize.

a) Use the marker-delta function to determine the separation between the peaks of the adjacent
channels.

b) Compliance of an EUT with the appropriate regulatory limit shall be determined. A plot of the
data shall be included in the test report.

4.4 Test Results of Carrier Frequency Separation

Please refer to Appendix A.
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Test result: Pass

5.1 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.
(The e.i.r.p. shall not exceed 4 W)

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.

5.2 Test Configuration

EUT

A 4

Spectrum Analyzer

5.3 Measurement Procedure

The EUT was tested according to Subclause 7.8 of ANSI C63.10.
This is an RF-conducted test to evaluate maximum peak output power. Use a direct connection
between the antenna port of the unlicensed wireless device and the spectrum analyzer, through
suitable attenuation. The hopping shall be disabled for this test:
a) Use the following spectrum analyzer settings:
1) Span: Approximately five times the 20 dB bandwidth, centered on a hopping channel.
2) RBW > 20 dB bandwidth of the emission being measured.
3) VBW = RBW.
4) Sweep: Auto.
5) Detector function: Peak.
6) Trace: Max hold.
b) Allow trace to stabilize.
c) Use the marker-to-peak function to set the marker to the peak of the emission.
d) The indicated level is the peak output power, after any corrections for external attenuators and
cables.
e) A plot of the test results and setup description shall be included in the test report.

5.4 Test Results of Output Power

Please refer to Appendix A.
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Test result: Pass

6.1 Limit

The radiated emissions which fall in the restricted bands, must also comply with the radiated emission
limits specified showed as below:

Frequencies Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
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

6.2 Measurement Procedure

For Radiated emission below 30MHz:

a) The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meters
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) Both X andY axes of the antenna are set to make the measurement.

d) For each suspected emission, the EUT was arranged to its worst case and the rotatable table was
turned from 0 degrees to 360 degrees to find the maximum reading.

e) The test-receiver system was set to Quasi-Peak Detect Function and Specified Bandwidth with
Maximum Hold Mode.

NOTE:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 9kHz at
frequency below 30MHz.
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For Radiated emission above 30MHz:

a)

b)

d)

e)

f)

Note:

The EUT was placed on the top of a rotating table 0.8 meters (for 30MHz ~ 1GHz) / 1.5 meters
(for above 1GHz) above the ground at 3 meters chamber room for test. The table was rotated
360 degrees to determine the position of the highest radiation.

The EUT was set 3 meters away from the interference-receiving antenna, which was mounted
on the top of a variable-height antenna tower.

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.

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 quasi-peak detect function and specified bandwidth with
maximum hold mode when the test frequency is below 1 GHz.

The test-receiver system was set to peak and average detector function and specified bandwidth
with maximum hold mode when the test frequency is above 1 GHz. If the peak reading value
also meets average limit, measurement with the average detector is unnecessary.

The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120kHz
for Quasi-peak detection (QP) at frequency below 1GHz.

The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video
bandwidth is 3 MHz for Peak detection (PK) at frequency above 1GHz.

The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video
bandwidth is > 1/T (Duty cycle < 98%) or 3 x RBW (Duty cycle > 98%) for Average detection (AV)
at frequency above 1GHz.

All modes of operation were evaluated and the worst-case emissions were reported
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6.3 Test Configuration

For Radiated emission below 30MHz:

EUT& 3m
Support Units I ]

Turn Table
80cmT

Test Receiver

\ [ JC——
O O OO
W] 0 0 0 oy
For Radiated emission 30MHz to 1GHz:
Ant. Tower 1-4m
Variable

EUT& 3m
Support Units | I
Turn Table d | | .

st | e e

Test Receiver

=

i
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For Radiated emission above 1GHz:

Ant. Tower 1-4m
Variable

EUT& 3m /
Support Units |

’E]_‘ Turn Table Absorber D .
-
ssoemd T AMMAVTAN e

Test Receiver

\ —
0O O 0O O

i
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6.4 Test Results of Radiated Emissions

Report No.: 191102805SHA-002

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.

EUT was tested with WiFi on and off, and the worst data was listed in the report.

Test data below 1GHz:

Corrected . .
Antenna Frflt\q/lu:zr;cy Reading Cor:g;t/l::)ctor ( dIB;IuT/I/tm) I\/Z;g)m Detector

(dBuV/m)
H 32.15 28.70 17.50 40 11.30 PK
H 136.25 25.70 12.60 43.5 17.30 PK
H 246.24 34.40 13.30 46 11.60 PK
H 245.75 35.40 13.80 46 10.60 PK
H 351.25 30.70 16.30 46 15.30 PK
H 958.85 31.50 24.10 46 14.50 PK
\ 30.00 25.70 18.60 40 14.30 PK
\ 43.50 25.60 11.50 40 14.40 PK
V 92.50 31.20 10.30 43.5 12.30 PK
\ 125.40 29.30 13.00 43.5 14.20 PK
\ 256.60 29.60 14.70 46 16.40 PK
\ 958.70 29.70 24.10 46 16.30 PK
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Test result of 1GHz to 25GHz:

GFSK (DH5) Modulation:

Frequenc Correct S Limit Margin
CH Antenna (I(\]/IHz) ¥ Factor Reading (dBuV/m) (ng) Detector
(dB/m) (dBuV/m)
] H/V 2402 34.10 97.50 Fundamental / PK
H/V 2390 34.20 50.50 74.00 23.50 PK
M H/V 2441 34.20 98.00 Fundamental / PK
H H/V 2480 34.40 98.50 Fundamental / PK
H/V 2483.5 34.80 50.50 74.00 23.50 PK
n/ADQPSK (2DH5) Modulation:
Frequenc Correct G Limit Margin
CH Antenna (I?/IHz) ¥ Factor Reading (dBuV/m) ( ng) Detector
(dB/m) (dBuV/m)
) H/V 2402 34.10 97.50 Fundamental / PK
H/V 2390 34.20 50.50 74.00 23.50 PK
M H/V 2441 34.20 98.00 Fundamental / PK
’ H/V 2480 34.40 98.50 Fundamental / PK
H/V 2483.5 34.80 52.50 74.00 21.50 PK
8DPSK (3DH5) Modulation:
Frequenc Correct Corrected Limit Margin
CH Antenna (I?/IHz) ¥ Factor Reading (dBuV/m) ( ng) Detector
(dB/m) (dBuV/m)
] H/V 2402 34.10 97.50 Fundamental / PK
H/V 2390 34.20 50.50 74.00 23.50 PK
M H/V 2441 34.20 98.00 Fundamental / PK
H H/V 2480 34.40 98.50 Fundamental / PK
H/V 2483.5 34.80 50.50 74.00 23.50 PK

Remark: 1. Correct Factor = Antenna Factor + Cable Loss (+ Amplifier, for higher than 1GHz), the value
was added to Original Receiver Reading by the software automatically.
2. Corrected Reading = Original Receiver Reading + Correct Factor
3. Margin = Limit - Corrected Reading
4. If the PK Corrected Reading is lower than AV limit, the AV test can be elided.

Example: Assuming Antenna Factor = 30.20dB/m, Cable Loss = 2.00dB,
Gain of Preamplifier = 32.00dB, Original Receiver Reading = 10.00dBuV,
Limit = 40.00dBuV/m.
Then Correct Factor = 30.20 + 2.00 — 32.00 = 0.20dB/m;
Corrected Reading = 10dBuV + 0.20dB/m = 10.20dBuV/m;
Margin = 40.00dBuV/m - 10.20dBuV/m = 29.80dB.
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Test result: Pass

7.1 Limit

In any 100kHz 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 100kHz bandwidth within the band that contains the highest level of the desired
power.

7.2 Test Configuration

EUT

A 4

Spectrum Analyzer

7.3 Measurement Procedure

a) Connect the EMI receiver or spectrum analyzer to the EUT using an appropriate RF cable
connected to the EUT output. Configure the spectrum analyzer settings as described in step e)

b) Setthe EUT to the lowest frequency channel (for the hopping on test, the hopping sequence
shall include the lowest frequency channel).

c) Setthe EUT to operate at maximum output power and 100% duty cycle, or equivalent “normal
mode of operation” as specified in 6.10.3. of ANSI C63.10.

d) If using the radiated method, then use the applicable procedure(s) of 6.4, 6.5, or 6.6 of ANSI
C63.10, and orient the EUT and measurement antenna positions to produce the highest
emission level.

e) Perform the test as follows:

1) Span: Wide enough to capture the peak level of the emission operating on the channel
closest to the band edge, as well as any modulation products that fall outside of the
authorized band of operation.

2) Reference level: As required to keep the signal from exceeding the maximum instrument
input mixer level for linear operation. In general, the peak of the spectral envelope shall be
more than [10 log (OBW/RBW)] below the reference level.

3) Attenuation: Auto (at least 10 dB preferred).

4) Sweep time: Coupled.

5) Resolution bandwidth: 100 kHz

6) Video bandwidth: 300 kHz

7) Detector: Peak

8) Trace: Max hold

f)  Allow the trace to stabilize. For the test with the hopping function turned ON, this can take
several minutes to achieve a reasonable probability of intercepting any emissions due to
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oscillator overshoot.

g) Set the marker on the emission at the band edge, or on the highest modulation product outside
of

a) the band, if this level is greater than that at the band edge. Enable the marker-delta function,
and then use the marker-to-peak function to move the marker to the peak of the in-band
emission.

h) Repeat step c) through step e) for every applicable modulation.

i) Setthe EUT to the highest frequency channel (for the hopping on test, the hopping sequence
shall include the highest frequency channel) and repeat step c) through step d).

j)  The band-edge measurement shall be reported by providing plot(s) of the measuring instrument
display; the plot axes and the scale units per division shall be clearly labeled. Tabular data may
be reported in addition to the plot(s).

7.4 Test Results of Conducted Spurious Emissions & Band Edge

Please refer to Appendix A
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Test result: Pass

8.1 Limit

Conducted Limit (dBuV)
Frequency of Emission (MHz)
QP AV
0.15-0.5 66 to 56* 56 to 46 *
0.5-5 56 46
5-30 60 50
* Decreases with the logarithm of the frequency.
8.2 Test Configuration
EUT
' Peripheral !
i devices 1 __|

' USN L | EMireceiver

_____________
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8.3 Measurement Procedure

Measured levels of ac power-line conducted emission shall be the emission voltages from the voltage
probe, where permitted, or across the 50 Q LISN port (to which the EUT is connected), where
permitted, terminated into a 50 Q measuring instrument. All emission voltage and current
measurements shall be made on each current-carrying conductor at the plug end of the EUT power
cord by the use of mating plugs and receptacles on the LISN, if used. Equipment shall be tested with
power cords that are normally supplied or recommended by the manufacturer and that have
electrical and shielding characteristics that are the same as those cords normally supplied or
recommended by the manufacturer. For those measurements using a LISN, the 50 Q measuring port
is terminated by a measuring instrument having 50 Q input impedance. All other ports are
terminated in 50 Q loads.

Tabletop devices shall be placed on a platform of nominal size 1 m by 1.5 m, raised 80 cm above the
reference ground plane. The vertical conducting plane or wall of an RF-shielded (screened) room shall
be located 40 cm to the rear of the EUT. Floor-standing devices shall be placed either directly on the
reference ground-plane or on insulating material as described in ANSI C63.4. All other surfaces of
tabletop or floor-standing EUTs shall be at least 80 cm from any other grounded conducting surface,
including the case or cases of one or more LISNs.

The bandwidth of the test receiver is set at 9 kHz.
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LISN Factor + Cable Loss, the value was added to Original Receiver Reading

Remark: 1. Correct Factor

by the software automatically.

2. Corrected Reading

Original Receiver Reading + Correct Factor

Limit - Corrected Reading
4. If the PK Corrected Reading is lower than AV limit, the AV test can be elided.

3. Margin
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Test result: Pass

9.1 Limit

Number of Hopping Frequencies in the 2400-2483.5 MHz band shall use at least 15 channels.

9.2 Test Configuration

EUT

\ 4

Spectrum Analyzer

9.3 Test procedure and test setup

The EUT was tested according to Subclause 7.8 of ANSI C63.10.

The EUT shall have its hopping function enabled. Use the following spectrum analyzer settings:

a) Span: The frequency band of operation. Depending on the number of channels the device
supports, it may be necessary to divide the frequency range of operation across multiple spans,
to allow the individual channels to be clearly seen.

b) RBW: To identify clearly the individual channels, set the RBW to less than 30% of the channel

c) spacing or the 20 dB bandwidth, whichever is smaller.

d) VBW > RBW.
e) Sweep: Auto.

f) Detector function: Peak.
g) Trace: Max hold.
h) Allow the trace to stabilize.

9.4 Test Results of Number of Hopping Frequencies

Please refer to Appendix A

TTRF15.247-01_V1 © 2018 Intertek Page 32 of 59



lntC" rtek Report No.: 191102805SHA-002

Total Quality. Assured.
TEST REPORT

Test result: Pass

10.1 Limit

The dwell 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. Frequency hopping systems may avoid or
suppress transmissions on a particular hopping frequency provided that a minimum of 15 channels are
used.

10.2 Test Configuration

EUT

A 4

Spectrum Analyzer

10.3 Test procedure and test setup

The EUT was tested according to Subclause 7.8 of ANSI C63.10.

The EUT shall have its hopping function enabled. Use the following spectrum analyzer settings:

a) Span: Zero span, centered on a hopping channel.

b) RBW shall be < channel spacing and where possible RBW should be set >> 1/ T, where T is the
expected dwell time per channel.

c) Sweep: As necessary to capture the entire dwell time per hopping channel; where possible use a
video trigger and trigger delay so that the transmitted signal starts a little to the right of the
start of the plot. The trigger level might need slight adjustment to prevent triggering when the
system hops on an adjacent channel; a second plot might be needed with a longer sweep time
to show two successive hops on a channel.

d) Detector function: Peak.

e) Trace: Max hold.

Use the marker-delta function to determine the transmit time per hop. If this value varies with
different modes of operation (data rate, modulation format, number of hopping channels, etc.),
then repeat this test for each variation in transmit time.

Repeat the measurement using a longer sweep time to determine the number of hops over the
period specified in the requirements. The sweep time shall be equal to, or less than, the period
specified in the requirements. Determine the number of hops over the sweep time and calculate the
total number of hops in the period specified in the requirements, using the following equation:
(Number of hops in the period specified in the requirements) = (number of hops on spectrum
analyzer) x (period specified in the requirements / analyzer sweep time)
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The average time of occupancy is calculated from the transmit time per hop multiplied by the
number of hops in the period specified in the requirements. If the number of hops in a specific time
varies with different modes of operation (data rate, modulation format, number of hopping
channels, etc.), then repeat this test for each variation.

10.4 Test Results of Dwell Time

Please refer to Appendix A

TTRF15.247-01_V1 © 2018 Intertek Page 34 of 59



lntC" rtek Report No.: 191102805SHA-002

Total Quality. Assured.
TEST REPORT

Test result: Tested

11.1 Limit

None

11.2 Measurement Procedure
The EUT was tested according to Subclause 7.8 of ANSI C63.10 and RSS-Gen.

The span of the analyzer shall be set to capture all products of the modulation process, including the
emission skirts.

The resolution bandwidth (RBW) shall be in the range of 1% to 5% of the occupied bandwidth (OBW)
and video bandwidth (VBW) shall be approximately 3 x RBW.

11.3 Test Configuration

EUT » Spectrum Analyzer

11.4 The results of Occupied Bandwidth

Please refer to Appendix A

TTRF15.247-01_V1 © 2018 Intertek Page 35 of 59



lntC" rtek Report No.: 191102805SHA-002

Total Quality. Assured.
TEST REPORT

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.

Result:

EUT uses permanently attached antenna to the intentional radiator, so it can comply with the provisions
of this section.
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1. Peak Output Power

1.1 Test Data

BT Maximum Output Power
Mode Test Frequency Packet Type Power(dBm) Result
GFSK 2402 DH5 4.01 Pass
GFSK 2441 DH5 4.61 Pass
GFSK 2480 DH5 4.62 Pass
DQPSK 2402 2DH5 6.45 Pass
DQPSK 2441 2DH5 6.43 Pass
DQPSK 2480 2DH5 6.16 Pass
8DPSK 2402 3DH5 6.48 Pass
8DPSK 2441 3DH5 6.83 Pass
8DPSK 2480 3DH5 6.46 Pass
BT EIRP
Max power (dBm) Max EIRP (dBm) Max EIRP (W) Result
6.83 7.03 0.005 Pass

1.2 Test Plots

GFSK,2402MHz,DH5 | GFSK,2441MHz,DH5 |

[T e ———y PN | | E ey e ————y

- ; THi A
Avg Ty Log-P
Center Freg 2.402000000 GH: e Contor Frog 2.441000000 Gtz IS @ Type: Log-Pwr

" sAtien: 30 6B ¥ #Aiien: 30 4B

Ref Offset 1.5 dB
i Ref 20.00 dBm

Center Fre
2402000000 CHz

¢

(Center 2.402000 GHz ~ Span 6.000 MHz| o lcenter 2441000 GHz "~ Span 6.000 MHz]
[#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.000 ms (1001 pts) #Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.000 ms (1001 pts)

GFSK,2480MHz,DH5 DQPSK,2402MHz,2DH5
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Ref Offset 15 dB - . 2 Ref Offsot 15 48
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= Feyanht peciram Arabyer - Smept 54 = o

2 . F
Center Freq 2.480000000 GHz Avg Type: Log-Pur
NE ‘PNG: Tast el Trig: Free Run

IFGain-Low __ #Atten: 30 0B

Ref Offset 1.5 dB
Ref 20.00 dBm

CenterFn
2480000000 GH

[center 2.480000 GHz - ~ Span 6.000 MHz |}
Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.000 ms (1001 pts)

s sTATus
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2. 20dB Bandwidth

2.1 Test Data

Report No.: 191102805SHA-002

BT Occupied 20dB Bandwidth
Mode Test Frequency Packet Type ;:: dBw(i);'(c:l:J (F:(is(:) Result
GFSK 2402 DH5 949.4 Pass
GFSK 2441 DH5 948.0 Pass
GFSK 2480 DH5 956.3 Pass
DQPSK 2402 2DH5 1286.2 Pass
DQPSK 2441 2DH5 1291.7 Pass
DQPSK 2480 2DH5 1311.3 Pass
8DPSK 2402 3DH5 1287.7 Pass
8DPSK 2441 3DH5 1313.3 Pass
8DPSK 2480 3DH5 1287.7 Pass
2.2 Test Plots
_ GFSK,2402MHz,DH5 .| _________GFSK.2441MHz DH5

iCenter 2.402000 GHz
#Res BW 30 kHz

Span 3.000 MHz
Sweep 3.2 ms|

#VBW 100 kHz

Occupied Bandwidth Total Power
876.85 kHz

3.022 kHz % of OBW Power 99.00 %
949.4 kHz x dB -20.00 dB

Transmit Freq Error
x dB Bandwidth

AN (Icenter 2.441000 GHz
#Res BW 30 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Span 3.000 MHz,
Sweep 3.2 ms|

#VBW 100 kHz
Total Power 10.6 dBm

883.62 kHz
12.069 kHz % of OBW Power  99.00 %
948.0 kHz xdB -20.00 dB

GFSK,2480MHz,DH

DQPSK,2402MHz,2DH5
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[ eyaipht Spectrum Aratyzer - Decupied B

T A

Center Freq: 2 480000000 GHz
== Trig: Free Run
#Atten: 30 dB

Center Freq 2.480000000 GHz
NE

WFGain-Low

Ref set 1.5 dB
Ref 20.00 dBm

‘Center 2.480000 GHz

Res BW 30 kHz #VBW 100 kHz

Total Power

10:49;34 PH D
Radio Std: None

AvglHold: 100/100

Radio Device: BTS

Span 3.000 MHz
Sweep 3.2 ms

10.0 dBm

Frequency

2480000000 G

Occupied Bandwidth

899.43 kHz
13.259 kHz % of OBW Power
956.3 kHz x di

99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

— -~
|| Faviott soectnim AW
- i 105600PMD

Radio Std: None

2.402000000 GHz Frequency
== Trig: Free Run AvglHold: 1001100

Center Freq 2.402000000 GHz
e #Aren: 30 dB

MIFGainLow Radio Device:
Ref Offset 1.5 dB
Ref 20.00 dBm

2402000000 G

Span 3.000 MHz
Sweep 3.2 ms,

(Center 2.402000 GHz

Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power 10.7 dBm

1.1714 MHz
8.308 kHz
1.286 MHz

99.00 %
-20.00 dB

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

DQPSK,2441MHz,2DH5

DQPSK,2480MHz,2DH5

= Vet Spectrum Ansyser Occupied B
e i A v 11:00.08 P
Center Freq 2.441000000 GHz G 244 Radic Std: None

NE Trig: Free Run

1000000 GHz
_— AvglHold: 100/100
WEGainLow _ #Atten: 30 0B

Radio Device: BTS

of Offset 1.5 dB
Ref 20.00 dBm

Span 3.000 MHz
Sweep 3.2 ms

‘Center 2.441000 GHz

l#Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power 11.0 dBm

1.1772 MHz
6.950 kHz
1.292 MHz

99.00 %
-20.00 dB

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

S jafslf= Fepipht Soectrum Anabyzer - Decupied BW
A 11:04,00 PHDec 27,20
Radio Std: None

Frequency Frequency

A
00000 GHz
AvglHold: 1001100

a2
=== Trig: Free Run

MIFGainLow #Aren: 30 dB Radio Device:

Ref Offset 1.5 dB

Ref 20.00 dBm

Span 3.000 MHz
Sweep 3.2 ms,

(Center 2.480000 GHz

leRes BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power 10.1 dBm

1.1811 MHz
9.016 kHz
1.311 MHz

99.00 %
-20.00 dB

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

8DPSK,2402MHz,3DH5

8DPSK,2441MHz,3DH5

[ eyaigh Spectram Aratyzer Decupied B,
& 1 1
Center Freq: 2402000000 GHz

== Trig: Free Run AvglHold: 100/100
#Atten: 30 dB

TR 11985
Center Freq 2.402000000 GHz Radio St
NE

WEGainLow Radio Device: BTS

‘Center 2.402000 GHz

Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power 10.1 dBm

1.1804 MHz
10.761 kHz
1.288 MHz

99.00 %
-20.00 dB

Transmit Freq Error % of OBW Power

x dB Bandwidth

Span 3.000 MHz
Sweep 3.2 ms

E[= verioh soectrum Anstyeer - Dccupiea
3 A 5 110354

Radio Sed N Frequency

2.441000000 GH:

Frequency E
Avg[Hold: 1001100

Center Freq 2.441000000 GHz
NE

i
MFGainiow  #Amen: 30 dB Radic Device:
Ref Offset 15 dB

Ref 20.00 dBm

2441000000 G

Span 3.000 MHz
Sweep 3.2 ms,

Center 2.441000 GHz

Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power 10.1 dBm
1.1863 MHz
9.821 kHz

1.313 MHz

99.00 %
-20.00 dB

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

8DPSK,2480MHz,3DH5
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— e
eysight Spectrum Anabyzer - Occupied BW I
TR W ENSEINT] A v 116,15 P80 8
Center Freq 2.480000000 GHz Gentar Fraq: 2480000000 GHz Radio Std: M Frequency
NE

== Trig: Free Run AvglHold: 100/100
Ref Offget 1.5 48
Ref 20.00 dBm

#Arten: 30 dB Radic Device: BTS
(%4
| Center Frag
2,480000000 G

ICenter 2.480000 GHz ) i Span 3.000 MHz]
#Res BW 30 kHz H#VBW 100 kHz Sweep 3.2 ms

300,000 ki
|Aute

1.1825 MHz FreqOffse
Transmit Freq Error 11.388 kHz % of OBW Power 99.00 % g

x dB Bandwidth 1.288 MHz x dB -20.00 dB

Occupied Bandwidth Total Power 10.0 dBm
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3. Occupied Bandwidth

3.1 Test Data

Report No.: 191102805SHA-002

BT 99% Occupied Bandwidth
Mode Test Frequency Packet Type Bgaiﬁﬁiﬁ?&zi) Result
GFSK 2402 DH5 894 .47 Pass
GFSK 2441 DH5 889.62 Pass
GFSK 2480 DH5 894.99 Pass
DQPSK 2402 2DH5 1177.15 Pass
DQPSK 2441 2DH5 1176.63 Pass
DQPSK 2480 2DH5 1179.25 Pass
8DPSK 2402 3DH5 1182.27 Pass
8DPSK 2441 3DH5 1187.97 Pass
8DPSK 2480 3DH5 1182.97 Pass
3.2 Test Plots
_ GFSK,2402MHz,DH5 .| _________GFSK.2441MHz DH5

iCenter 2.402000 GHz
#Res BW 30 kHz

Span 3.000 MHz
Sweep 3.2 ms|

#VBW 100 kHz

Occupied Bandwidth Total Power 9.45 dBm
894 .47 kHz

12.191 kHz % of OBW Power 99.00 %
956.0 kHz x dB -20.00 dB

Transmit Freq Error
x dB Bandwidth

AN (Icenter 2.441000 GHz
#Res BW 30 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

) Span 3.000 MHZ]
#VBW 100 kHz Sweep 3.2 ms|
Total Power 10.2 dBm

889.62 kHz

9.794 kHz % of OBW Power 99.00 %
951.4 kHz x dB -20.00 dB

GFSK,2480MHz,DH

DQPSK,2402MHz,2DH5
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[ eyaipht Spectrum Aratyzer - Decupied B

T A
Center Freq: 2 480000000 GHz
== Trig: Free Run AvglHold: 100/100
#Atten: 30 dB

L 105024 PH D=
Center Freq 2.480000000 GHz Radio Std: None
NE

WEGainLow Radio Device: BTS

Ref set 1.5 dB
Ref 20.00 dBm

Span 3.000 MHz
Sweep 3.2 ms

‘Center 2.480000 GHz

Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power 10.2 dBm
894.99 kHz

12.735 kHz % of OBW Power
954.8 kHz x di

99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

Frequency

— -~
|| Faviott soectnim AW
& A o ibseapusec e

Radio Std: None

2.402000000 GHz Frequency
== Trig: Free Run AvglHold: 1001100

Center Freq 2.402000000 GHz
e #Aren: 30 dB

MIFGainLow Radio Device:
Ref Offset 1.5 dB
Ref 20.00 dBm

2402000000 G

Span 3.000 MHz
Sweep 3.2 ms,

(Center 2.402000 GHz

Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power 10.5 dBm
1.1772 MHz

7.464 kHz % of OBW Power
1.294 MHz x dB

99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

DQPSK,2441MHz,2DH5

DQPSK,2480MHz,2DH5

[ Ceyaipht Spectrum Aratyzer - Decupied B

R L T A v 11:00,45 PH D

Center Freq 2.441000000 GHz G - 2441000000 GHz Radio Std: None
'NE =+ Trig: Free Run AvglHold: 100/100

WEGainLow _ #Atten: 30 0B Radio Device: BTS

of Offset 1.5 dB
Ref 20.00 dBm

Span 3.000 MHz
Sweep 3.2 ms

‘Center 2.441000 GHz

l#Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power 11.2 dBm
1.1766 MHz

9.108 kHz % of OBW Power
1.290 MHz x dB

99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

S jafslf= Fepipht Soectrum Anabyzer - Decupied BW
A 5 110440 P

Radio Std: None Frequency

Frequency

A
00000 GHz
AvglHold: 1001100

a2
=== Trig: Free Run

MIFGainLow #Aren: 30 dB Radio Device:

Ref Offset 1.5 dB

Ref 20.00 dBm

Span 3.000 MHz
Sweep 3.2 ms,

(Center 2.480000 GHz

leRes BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power 10.1 dBm
1.1793 MHz

9.330 kHz % of OBW Power
1.311 MHz x dB

99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

8DPSK,2402MHz,3DH5

8DPSK,2441MHz,3DH5

[ eyaigh Spectram Aratyzer Decupied B,
& 1 1
Center Freq: 2402000000 GHz

== Trig: Free Run AvglHold: 100/100
#Atten: 30 dB

TR 11993
Center Freq 2.402000000 GHz Radio st
NE

WEGainLow Radio Device: BTS

‘Center 2.402000 GHz

Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power 10.1 dBm

1.1823 MHz
11.096 kHz
1.202 MHz

99.00 %
-20.00 dB

Transmit Freq Error % of OBW Power

x dB Bandwidth

Span 3.000 MHz
Sweep 3.2 ms

E[= verioh soectrum Anstyeer - Dccupiea
i f i 11,1536 P

Radio St N Frequency

2.441000000 GH:

Frequency E
Avg[Hold: 1001100

Center Freq 2.441000000 GHz
NE

i
MFGainiow  #Amen: 30 dB Radic Device:
Ref Offset 15 dB

Ref 20.00 dBm

2441000000 G

Span 3.000 MHz
Sweep 3.2 ms,

Center 2.441000 GHz

Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power 10.0 dBm
1.1880 MHz

8.393 kHz % of OBW Power
1.300 MHz x dB

99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

8DPSK,2480MHz,3DH5
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—
eynipht Spectrum Anatyzer - Decupied B I

T3 1688 Dac 27,20
Radlo St N Frequency

- B 3 A
Center Freq 2.480000000 GHz Centar Fraq: 2480000000 GHz
NIE == Trig: Free Run AvglHold: 100/100
Ref Offget 1.5 48
Ref 20.00 dBm

#Arten: 30 dB Radic Device: BTS
(%4
| Center Frag
2,480000000 G

ICenter 2.480000 GHz ) i Span 3.000 MHz]
#Res BW 30 kHz H#VBW 100 kHz Sweep 3.2 ms

300,000 ki
|Aute

1.1830 MHz FreqOffse
Transmit Freq Error 9.118 kHz % of OBW Power 99.00 % g

x dB Bandwidth 1.291 MHz x dB -20.00 dB

Occupied Bandwidth Total Power 10.2 dBm
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4. Conducted Spurious Emissions & Band Edge

4.1 Test Data

BT Transmitter Spurious Emission

Mode Fre-clq-iztncy Packet Type Frequency Range I(::jogvrﬁ)r Result
(MHz)
GFSK 2402 DH5 0.009MHz~2380MHz -56.27 Pass
GFSK 2402 DH5 10000MHz~25000MHz -52.64 Pass
GFSK 2402 DH5 2410MHz~10000MHz -33.98 Pass
GFSK 2402 DH5 Band Edge -54.40 Pass
GFSK 2441 DH5 0.009MHz~2300MHz -56.79 Pass
GFSK 2441 DH5 10000MHz~25000MHz -52.40 Pass
GFSK 2441 DH5 2500MHz~10000MHz -33.89 Pass
GFSK 2441 DH5 Band Edge -59.01 Pass
GFSK 2480 DH5 0.009MHz~2475MHz -55.13 Pass
GFSK 2480 DH5 10000MHz~25000MHz -52.53 Pass
GFSK 2480 DH5 2505MHz~10000MHz -33.98 Pass
GFSK 2480 DH5 Band Edge -56.28 Pass
DQPSK 2402 2DH5 0.009MHz~2380MHz -55.87 Pass
DQPSK 2402 2DH5 10000MHz~25000MHz -52.71 Pass
DQPSK 2402 2DH5 2410MHz~10000MHz -33.99 Pass
DQPSK 2402 2DH5 Band Edge -54.27 Pass
DQPSK 2441 2DH5 0.009MHz~2300MHz -56.39 Pass
DQPSK 2441 2DH5 10000MHz~25000MHz -52.54 Pass
DQPSK 2441 2DH5 2500MHz~10000MHz -38.24 Pass
DQPSK 2441 2DH5 Band Edge -58.53 Pass
DQPSK 2480 2DH5 0.009MHz~2475MHz -53.18 Pass
DQPSK 2480 2DH5 10000MHz~25000MHz -52.50 Pass
DQPSK 2480 2DH5 2505MHz~10000MHz -38.26 Pass
DQPSK 2480 2DH5 Band Edge -57.33 Pass
8DPSK 2402 3DH5 0.009MHz~2380MHz -55.00 Pass
8DPSK 2402 3DH5 10000MHz~25000MHz -52.06 Pass
8DPSK 2402 3DH5 2410MHz~10000MHz -38.25 Pass
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8DPSK 2402 3DH5 Band Edge -52.97 Pass
8DPSK 2441 3DH5 0.009MHz~2300MHz -54.99 Pass
8DPSK 2441 3DH5 10000MHz~25000MHz -52.36 Pass
8DPSK 2441 3DH5 2500MHz~10000MHz -37.90 Pass
8DPSK 2441 3DH5 Band Edge -58.21 Pass
8DPSK 2480 3DH5 0.009MHz~2475MHz -55.88 Pass
8DPSK 2480 3DH5 10000MHz~25000MHz -52.28 Pass
8DPSK 2480 3DH5 2505MHz~10000MHz -33.99 Pass
8DPSK 2480 3DH5 Band Edge -56.92 Pass

4.2 Test Plots

GFSK,2402MHz,DH5,Plot 1,Band Edge

GFSK,2402MHz,DH5,Plot 2,0.009MHZz~2380

S —————

Center Fraq 2.395000000
Nt

Ref Offset 15 dB
Ref 20.00 dBm

Center Frel

2,385000000 GHz|

N | | e ———

MHz

oL A&
Center Freg 1.190004 50 Avg Type: Log-Pwr
NFE

" Trig: Free Run

Ref Offset 1.5 dB
i Ref 20,00 dBm

Center Fr
1180004500 GH{z |

StartFre
2:380000000 GH

tart 2.38000 GHz

o llstart 9 kHz " Stop 2.380 GHz
lsRes BW 100 kHz #VBW 300 KHz Sweep £.000 ms (40001 pts

MHz

GFSK,2402MHz,DH5,Plot 4,10000MHz~2500
OMHz

S —————

Center Fred 6.205000000 lTRe
#Atten: 30 dB

Ref Offset 1.6 B
iv  Ref 20,00 dBm

Center Frel

I
StartFre

~ Stop 10.000 GHz |5
Sweep 26.67 ms (40001 pts)

Istart 2.410 GHz
leRes BW 100 kiz #VBW 300 kHz

N | | e ———

6.205000000 GHz|

oL A&
Center Freg 17.5000000 Avg Type: Log-Pwr
NFE.

Trig: Free Run

Ref Offset 1.5 dB
i Ref 20,00 dBm

CenterFr
17.500000000 GHz|

o |lstart 10.000 GHz " Stop 25.000 GHz
lsRes BW 100 kHz #VBW 300 KHz Sweep 50.67 ms (40001 pts

GFSK,2441MHz,DH5,Plot 1,Band Edge

GFSK,2441MHz,DH5,Plot 2,0.009MHz~2300
MHz
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| eyaipht Spectrum Aratyzer - Siept 54

LR A v

Center Freq 2.400000000 GHz Avg Type: Log-Pwr
NE PHO: Fast

IFGaln-Low

" Trig: Free Run
#Atten: 30 dB

R et 1.5 dB
Ref 20.00 dBm_

Center Fre
2400000000 GH

" Stop 2.5000 GHz
Sweep 2.667 ms (40001 pts|

L 2441015GHs

2.400 000 GHz |

2.390 000 GHz
1245

2,483 500 GHz |

2.493 700 GHz

s AT

= el [ Vet Specram Ay - 5ot 54

IR AL A i 104845
Center Freq 1.150004500 GHz Avg Type: Log-Pwr

NFE PNO: Fast ¢
IFGain-Low

o Trig: Free Run
#Aten: 30 dB

Ref Offset 1.5 dB
Ref 20.00 dBm

CenterFn
1150004500 G

" Stop 2.300 GHz.
Sweep £.000 ms (40001 pts

Start 9 kHz

Res BW 100 kHz #VBW 300 kHz

GFSK,2441MHz,DH5,Plot 3,2500MHz~10000
MHz

GFSK,2441MHz,DH5,Plot 4,10000MHz~2500
OMHz

[T ———rY

LR A v
Center Freq 6.250000000 GHz Avg Type: Log-Pwr
PHO: Fast Cpt

o Trig: Free Run
IFGain:Low

#Atten: 30 dB

Ref Offset 1.5 dB
Ref 20.00 dBm

Center Fre
6.260000000 GH

" Stop 10.000 GHz.
Sweep 26.67 ms (40001 pts

Start 2.500 GHz
Res BWW 100 kHz #VBW 300 kHz

sTAT

ST e ————

R A Z

Center Freq 17.500000000 GHz Avg Type: Log-Pwr
TG Tast e Trig: Fres Run

IFGsin:Low | #Aten: 30 dB

Ref Offset 1.5 dB
Ref 20.00 dBm

CenterFn
17.500000000 Gt

" Stop 25.000 GHz.
Sweep 50.657 ms (40001 pts)

Start 10.000 GHz

Res BW 100 kHz #VBW 300 kHz

GFSK,2480MHz,DH5,Plot 1,Band Edge

GFSK,2480MHz,DH5,Plot 2,0.009MHz~2475
MHz

[ ————)

Center Freq 2.490000000 GHz
NP PNO: Wi

pde Trig: Free Run
IFGainL aw

" #Atten: 30 B
Ref Offset 15 dB
Ref 20.00 dBm _
1
Center Fre
2480000000 CH

Start Frey
2476000000 GH

StopFre
2505000000 GH

Start 2.47500 GHz

" Stop 2.50500 GHz|
#VBW 300 kHz Sweep 2.667 ms (40001 pts]

[ E————

[ A
Center Freq 1.237504500 GHz Avg Type: Log-Pwr
e AN | Trig: Free Run

FGaiow

™ #Atten: 30 4B

enter Fr
1237504500 CI

§ Stop 2475 GHz|
Sweep 10.67 ms (40001 pts)

#Res BW 100 kHz #VBW 300 kHz

GFSK,2480MHz,DH5,Plot 3,2505MHz~10000
MHz

GFSK,2480MHz,DH5,Plot 4,10000MHz~2500
OMHz
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it Spectrim Arsyter - Smzpt SA

. .
GHz Avg Type: Log-Pur
PHO: Fast
IFGaln-Low

Center Freq 6,252500000
Srer Fray £, 242 NE " Trig: Free Run
#Arten: 30 dB

Ref Offset 1.5 dB
Ref 20.00 dBm

~ Stop 10.000 GHz.
Sweep 26.67 ms (40001 pts)

sTAT

Start 2.505 GHz
[#Res BW 100 kHz #VBW 300 kHz

= el [ Vet Specram Ay - 5ot 54

- .
GHz Avg Type: Log-Pwr
NO: Fast ¢

Center Freq 17.500000000
WE &
FGaircLow

" Trig: Free Run
#Arten: 30 dB

Ref Offset 1.5 dB
Ref 20.00 dBm

CenterFn
17.500000000 Gt

Center Fre
6.252600000 GH

Start 10.000 GHz i "~ Stop 25.
#VBW 300 KHz Sweep 50.67 ms (40001 pts)

#Res BW 100 kHz

DQPSK,2402MHz,2DH5,Plot 1,Band
Edge

DQPSK,2402MHz,2DH5,Plot 2,0.009MHz~23
80MHz

[T ———rY
LR A v
Center Freq 2.395000000 GHz Avg Type: Log-Pwr
NFE PNO: Wide Cpl
IFGain-Low

Trig: Free Run
#Atten: 30 dB

Ref Offset 1.5 dB

Mkrd 2.399 94
Ref 20.00 dBm_ -54

“Stop 2.41000 GHz
Sweep 2.667 ms (40001 pts|

2407 056 00 GHz
2.400000 00 GHz |
2.390 000 00 GHz
.399 943 25 G

GHz| 54

[ Cerao Spertm Anstyer - Soest 54

R A F

Center Freq 1.190004500 GHz Avg Type: Log-Pur
PNC:Past e Trig: Free Run

{FGsirzLow " #Arten: 30 d8

61 GHZ
.87 dBm|

Ref Offset 1.5 dB
Ref 20.00 dBm

Center Fre
2596000000 GH

CenterFn
1120004500 G

s AT

" Stop 2.380 GHz.
Sweep £.000 ms (40001 pts)

Start 9 kHz

Res BW 100 kHz #VBW 300 kHz

00MHz

DQPSK,2402MHz,2DH5,Plot 3,2410MHz~100

DQPSK,2402MHz,2DH5,Plot 4,10000MHz~25
000MHz

[ ————)

3 [ A

Center Freq 6.205000000 GHz Avg Type: Log-Pur
NFE s

PO Trig: Free Run
IFGain

#Atten: 30 6B

Fast Lyt
L ow

n z
Sweep 26.67 ms (40001 pts)

#VBW 300 kHz

=

[ E————

b A
Ersqucioy Center Freq 17.500000000 GHz Avg Type: Log-Puwr
L

pay Trig: Free Run
IFGsinLow

™ #Atten: 30 4B

Center Fre
6.206000000 CH

enter Fr
17.500000000 G

Start Frey
2.410000000 GH

StopFre
0,000000000 GH
b

CF Ste|
758 000000 MH
Man

#VBW 300 kHz Sweep 50.67 ms (40001 pts)

DQPSK,2441MHz,2DH5,Plot 1,Band
Edge

DQPSK,2441MHz,2DH5,Plot 2,0.009MHz~23
00MHz
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LR A v

Center Freq 2.400000000 GHz Avg Type: Log-Pwr
NE PNO: Fast Cp)

IFGaln-Low

" Trig: Free Run
#Atten: 30 dB

Ref Offset 1.5 dB
Ref 20.00 dBm_

" Stop 2.5000 GHz
Sweep 2.667 ms (40001 pts|

s AT

Center Fre
2400000000 GH

= el [ Vet Specram Ay - 5ot 54

- .
Avg Type: Log-Pwr

Center Freq 1.150004500 GHz
WE

" Trig: Free Run
#Arten: 30 dB

PNO: Fast Cp)
IFGain-Low

Ref Offset 1.5 dB
Ref 20.00 dBm

CenterFn
1150004500 G

Start 9 kHz

#Res BW 100 kHz #VBW 300 kHz Sweep £.000 ms (40001 pts)

DQPSK,2441MHz,2DH5,Plot 3,2500MHz~100
00MHz

[T ———rY

DQPSK,2441MHz,2DH5,Plot 4,10000MHz~25
000MHz

LR A v
Center Freq 6.250000000 GHz Avg Type: Log-Pwr
NE PHO: Fast Cpt

o Trig: Free Run
IFGain:Low

#Atten: 30 dB

Ref Offset 1.5 dB
Ref 20.00 dBm

Start 2.500 GHz
Res BWW 100 kHz

~ Stop 10.000 GHz.
Sweep 26.67 ms (40001 pts)

sTAT

#VBW 300 KHz

Center Fre
6.260000000 GH

[ P ——Y

IR AL A i

Center Freq 17.500000000 GHz Avg Type: Log-Pwr

NFE PHO: Fast Gyt 17ig: Free Run
IFGain-Low | #Atten: 30 dB

Ref Offset 1.5 dB
Ref 20.00 dBm

CenterFn
17.500000000 Gt

Start 10.000 GHz
Res BW 100 kHz

" Stop 25.000 GHz.

#VBW 300 kHz Sweep 50.657 ms (40001 pts)

DQPSK,2480MHz,2DH5,Plot 1,Band
Edge

[ ————)

DQPSK,2480MHz,2DH5,Plot 2,0.009MHz~24
75MHz

A
Avg Type: Log-Pur

Center Freq 2.490000000 GHz
NP PNO: Wi

pde Trig: Free Run
IFGainL aw

" #Atten: 30 B

Ref Offset 15 dB Mkrd 2.484 03!

CF Ref 20.00dBm

Center Fre
2480000000 CH

[ E————

A
Avg Type: Log-Pwr

Center Freq 1.237504500 GHz
e PN Fat Trig: Free Run
iFGsinow | #Atten: 30 dB

enter Fr
1237504500 CI

" Stop 2.50500 GHz|
Sweep 2.667 ms (40001 pis

Start Frey

StopFre
2505000000 GH

z S
#VBW 300 kHz Sweep 10.67 ms (40001 pts)

DQPSK,2480MHz,2DH5,Plot 3,2505MHz~100
00MHz

DQPSK,2480MHz,2DH5,Plot 4,10000MHz~25

000MHz
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gt Soesrim e~ et A = s

. .
GHz Avg Type: Log-Pur
PHO: Fast
IFGaln-Low

Center Freq 6,252500000
Srer Fray £, 242 NE " Trig: Free Run
#Arten: 30 dB

Ref Offset 1.5 dB
Ref 20.00 dBm

Center Fre
6.252600000 GH

~ Stop 10.000 GHz.
Sweep 26.67 ms (40001 pts)

sTAT

Start 2.505 GHz

[#Res BW 100 kHz #VBW 300 KHz

[ Reyainht Spertrum Anabyzer - Swept S

GHz
NO: Fast ¢

Center Freq 17.500000000
WE &
FGaircLow

" Trig: Free Run
#Arten: 30 dB

Ref Offset 1.5 dB
Ref 20.00 dBm

CenterFn
17.500000000 Gt

000CHz i "~ Stop 25.
#Res BW 100 kHz #VBW 300 kHz Sweep 50.67 ms (40001 pts)

8DPSK,2402MHz,3DH5,Plot 1,Band
Edge

8DPSK,2402MHz,3DH5,Plot 2,0.009MHz~23
80MHz

[T ———rY

LR A v

Center Freq 2.395000000 GHz Avg Type: Log-Pwr

NFE PNO: Wide Cpl
IFGain-Low

Trig: Free Run
#Atten: 30 dB

Ref Offset 1.5 dB
Ref 20.00 dBm_

Center Fre
2596000000 GH

“Stop 2.41000 GHz
Sweep 2.667 ms (40001 pts|

_3.66 dBm|

52.97 dBm

-62.57 dBm.
dBi

s AT

[ P ——Y

: AL 7
Center Freq 1.190004500 GHz Avg Type: Log-Pwr
NO:

Trast e Trig: Free Run
IFGsinLow

' sAnen: 3048

Ref Offset 1.5 dB

114 16 GHz|
Ref 20.00 dBm Bm)|

.00 d

CenterFn
1120004500 G

" Stop 2.380 GHz.
Sweep £.000 ms (40001 pts)

Start 9 kHz

Res BW 100 kHz #VBW 300 kHz

8DPSK,2402MHz,3DH5,Plot 3,2410MHz~100
00MHz

8DPSK,2402MHz,3DH5,Plot 4,10000MHz~25
000MHz

[ ————)

Center Freq 6.205000000 GHz
NFE :

PHO:
IFGain:

Frequency

=

Center Fre
6.206000000 CH

A

Avg Type: Log-Pur
Trig: Free Run
#Atten: 30 B

Fast Lyt
L ow

Start Frey
2.410000000 GH

StopFre
0,000000000 GH
b

CF Ste|
758 000000 MH
Man

n z
Sweep 26.67 ms (40001 pts)

#VBW 300 kHz

[ E————

i A
Center Freg 17.500000000 GHz Avg Type: Log-Pwr
= ey Trig: Free Run

IFGsinLow

™ #Atten: 30 4B

enter Fr
17.500000000 G

#VBW 300 kHz Sweep 50.67 ms (40001 pts)

8DPSK,2441MHz,3DH5,Plot 1,Band
Edge

8DPSK,2441MHz,3DH5,Plot 2,0.009MHz~23
00MHz
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it Spectrim Arsyter - Smzpt SA

. .
GHz Avg Type: Log-Pur
PHO: Fast
IFGaln-Low

" Trig: Free Run

Center Freq 2.400000000
e #Arten: 30 dB

Ref Offset 1.5 dB

Ref 20.00 dBm_
Center Frey

2400000000 GH

" Stop 2.5000 GHz
Sweep 2.667 ms (40001 pts|

441165GHz 404 dBm
2.400 000 GHz | -62.50 dBm
2.380 000 GHz -61.46 dBm

AT

= el [ Vet Specram Ay - 5ot 54

- .
GHz. Avg Type: Log-Pwr
PNO: Fast ¢

Center Freq 1.150004500
NFE G-
FGain:Low

" Trig: Free Run
#Arten: 30 dB

Ref Offset 1.5 dB
Ref 20.00 dBm

CenterFn
1150004500 G

Start 9 kHz

#Res BW 100 kHz Sweep £.000 ms (40001 pts)

#VBW 300 kHz

8DPSK,2441MHz,3DH5,Plot 3,2500MHz~100
00MHz

8DPSK,2441MHz,3DH5,Plot 4,10000MHz~25
000MHz

[T ———rY

LR A v
Center Freq 6.250000000 GHz Avg Type: Log-Pwr
NE PNO: Fast Cpt
IFGaln-Low

Trig: Free Run
#Atten: 30 dB

Ref Offset 1.5 dB
Ref 20.00 dBm

Center Fre
6.260000000 GH

~ Stop 10.000 GHz.
Sweep 26.67 ms (40001 pts)

Start 2.500 GHz
Res BWW 100 kHz #VBW 300 kHz

sTAT

[ P ——Y

: A 5
Center Freq 17.500000000 GHz Avg Type: Log-Pwr
NFE NO:

Trast e Trig: Free Run
IFGsinLow

' sAnen: 3048

Ref Offset 1.5 dB
Ref 20.00 dBm

CenterFn
17.500000000 Gt

Start 10,000 GHz " Stop 25.000 GHz
Sweep 50.67 ms (40001 pts)

Res BW 100 kHz #VBW 300 kHz

8DPSK,2480MHz,3DH5,Plot 1,Band
Edge

8DPSK,2480MHz,3DH5,Plot 2,0.009MHz~24
75MHz

[ ————)

3 [ A 113

Center Freq 2.490000000 GHz Avg Type: Log-Pur
NP PNO: Wi

pde Trig: Free Run
IFGainL aw

' satten: 30 4B
Ref Offset 15 dB Mkrd 2.48
10d Ref 20.00 dBm _ ~ =

Center Fre
2480000000 CH

[ E————

Center Freq 1.237504500 GHz
NFE Z

: Fast
FFGain-Low

A
Av Type: Log-Pwr
M Trig: Free Run
#hsten: 30 4B
Mkr1 2.474 20 2|
88 dBm

enter Fr
1237504500 CI

Start Frey

StopFre
2505000000 GH

" Stop 2.50500 GHz|

Sweep 2.667 ms (40001 pts

z
#VBW 300 kHz

Si
Sweep 10.67 ms (40001 pts)

8DPSK,2480MHz,3DH5,Plot 3,2505MHz~100
00MHz

8DPSK,2480MHz,3DH5,Plot 4,10000MHz~25
000MHz
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TR Aic oF o - i i o
Center Freq 6.252500000 GHz Avg Type: Log-Pur Center Freq 17.500000000 GHz Avg Type: Log-Pur
i o Trig: Free Run : NE Trast e Trig: Free Run

IFGaint #Arten: 30 iB i L FGai #Aten: 30 dB

Ref Offset 15 dB 0 - y C i Ref Offset 15 dB8
Ref 20.00 dBm 4 odaiciv  Ref 20,00 dBm

Center Fref | Center Fr
6252600000 GH I 17500000000 G
I
Start Fre
2505000000 GH

. Start 10.000 GHz 000
lrRes BW 100 kiz #VBW 300 kHz 26.57 ms (40001 pts i7Res BW 100 kHz #VBW 300 KHz Sweep 50.57 ms (40001 pts

|start 2.505 GHz
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5. Band Edge - Hopping on mode

5.1 Test Data

Report No.: 191102805SHA-002

BT Frequency Band Edges-Conducted

ode | TeetRange [ Packel | FHommng [BandEGGe [ i | Rosur
GFSK 2380~2420 DH5 Hopping | 53.36 -16.605 Pass
GFSK | 24635~25035| DH5 Hopping | _58.05 -17.019 Pass
DQPSK | 2380~2420 2DH5 Flopping | 55,63 15.872 Pass
DQPSK | 2463.5~25035 | 2DH5 Flopping | 5751 -15.624 Pass
8DPSK | 2380~2420 3DH5 Hopping | 52,93 -15.811 Pass
8DPSK | 2463.5~2503.5 | 3DH5 Hopping | _57.46 -15.416 Pass

5.2 Test Plots

GFSK,Hopping,DH5,Band Edge H|ghRange

R

A
Cenler Freq 2. stsuuuno GH,. g Type: Log-pur
PhO: it

Trig: Free Run

fide Lyt
IFGsin:Low _#Atten: 30 B

Ref Offset 1.5 dB
Ref 20.00 dBm_
Center Frey
2483500000 GH
I—
StartFref

o e o Kot

IStart 2.46350 GHz
Res BW 100 kHz

"~ Slop 2.50350 GHz|
HVBW 300 kHz Sweep 1.000 ms (1001 pts))

%
2 omuonman -

GFSK,Hopping,DH5,Band Edge LowRange

F. X 1
Cenlar Freq 2. -M]G[H]DIJI]D GH‘ Avg Type: LW-P""
ALIPIURE Trig: Fres Rur
\FGa\ Low #Aren: 30 dB
RefOffset 1.5 dB
. _Ref 20,00 dBm

CenterFn
2400000000 G

tart 2.08000 GHz
‘Res BW 100 kHz

"~ Slop 2.42000 GH|
#VBW 300 KHz Sweep 1.000 ms (1001 pts)

DQPSK,Hopping,2DH5,Band Edge HighRang
e

TR i a4 !
Center Freq 2.483500000 GHz Avg Type: Log-Pur
WE P

P Trig: Free Run
#Atten: 30 uB

Center Fre
2.483500000 GH

b
StartFre
2.463500000 GH

IStart 246350 GHz
‘Res BW 100 kHz

Stop 2.50350 GHz,
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

J—ZAT:Lﬂ_GHz.
1 248350 GHz.

JJLiBm

2.500 00 um
2.484 98 GHz

%
220w

#Atten: 30 dB

CenterFr
¥ | 2400000000 Gi

Stop 2.42000 GHz|
Sweep 1.000 ms (1001 pts)

8DPSK,Hopping,3DH5,Band Edge HighRang

8DPSK,Hopping,3DH5,Band Edge LowRange
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[ E————

oL L EwsE D .1
Center Freq 2.400000000 GHz = Avg Type: Log-Pwr
5 Trig: Free Run e o wioe to Trig: FreeRun

#Atten: 30 dB IFGain:Low #Atten: 30 dB

[ —————)

CenterFr
2,400000000 G}

Center Frel
2.483500000 GH

'Start 2.46350 GHz Stop 2.50350 GHz, o1 SHz Stop 2.42000 GHz|
#VBW 300 kHz ‘Sweep 1.000 ms (1001 pts)] Sweep 1.000 ms (1001 pts)

X v
11 248018 GHz 45848
1] 2.483 50 GHz.

3m| 4.19 dBm|
-58.96 dBm
80

"2.417 84 GHz 419,
2.400 00 GHz | -5283 dBm
2.390 00 GHz | 74 dBm

“240000GHz|  $283d8m

2500 00 GHz| 37 dBy

248410 GHz. 7é7ﬁ,¢3;

ETane

T
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6. Number of Hopping Frequencies

6.1 Test Data

BT Number Of Hopping Channels

Mode Test Frequency Packet Type Hopping Number Result

GFSK Hopping DH5 79 Pass

6.2 Test Plots

GFSK,Hopping,DH5,2400~2426.5MHz | GFSK,Hopping,DH5,2400~2483.5MHz |

T ——— = TeJe| [ Cevioht Specirum Amatyr- Swet =
1§ A 1 AL A
: Frequency
Center Fre: 1 uunDG 1z vy Type: Log-Pur Center Fre 41 DI]I]DG 2 Avg Type: Log:
Srito: Breg 24 3?5 0:. o Trig: Free Run AvalHoid:>1/1 ” SHterEnag 24 75 u, e Trig: Free Run At
in #Atten: 30 dB = IFGain:Low #Amen: 30 dB

Ref Offset 1.5 dB Ref Offset 1.5 dB
Ref 20.00 dBm 10 deidiv Ref 20.00 dBm

Center Fref | Center Fr
2413260000 GH | 2441750000 G

Y —
StartFre

IStart 2.40000 GHz N “Stop 2.42650 GHz |} A1 |istart 2.40000 GHz N Stop 2.48350 GHz ||
lrRes BW 100 kiz #VBW 300 KHZ Sweep 1.000 ms (1001 pts) i7Res BW 100 kHz #VBW 300 KHz Swup 1.000 ms (1001 pts)

GFSK,Hopping,DH5,2426.5~ 2454 5MHz GFSK ,Hopping,DH5,2454.5~ 2483 5MHz

= o speanm e
A A
o 0 [m Avg Type: Log-Pur g Type: Log-Pur
Center Freg 2.4405 0 0.OH ¥ Trig: Frea Run AvglHold:>1/1 _ PO Witde e T7ig: Free Run AvgiHold:>1/1
#Atten: 30 dB . IFGailow | #Amen: 30 dB

Ref Offset 15 dB
Ref 20.00 dBm

Center Fre Center Fr
2440500000 GH 2469000000 G

e —
Start Frex

StopFre

Start 242650 GHz - T Stop2.45450GHz| d | start 245450 GHz ~ sto
[#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) #Res BW 100 kHz #VBW 300 KHz Sweep 1.000 ms (1001 pts)
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7. Carrier Frequency Separation

7.1 Test Data

BT Carrier Frequency Separation

Test .
Mode EE— Packet Type Range(MHz~MHz) Separation(kHz) Result

GFSK Hopping DH5 2401.5MHz~2403.5MHz 1001 Pass

GFSK Hopping DH5 2440.5MHz~2442.5MHz 983 Pass

GFSK Hopping DH5 2478 .5MHz~2480.5MHz 989 Pass

7.2 Test Plots

GFSK,Hopping,DH5,2401.5-2403 5MHz | GFSK,Hopping,DH5,2440.5~2442.5MHz |

R R o e Bl e o g

A A
Center Fre 0 snuunDG 1z Avg Type: Log-P Avg Type: Log-Pwr
ontor Fraq 2.402 I | Feemun  AvgHoo T o hoe e ThyiFreeRun  AvglHold>1A

" #Atten: 3098 ain-Low ©_ #Atten: 30 dB

Ref Offset 1.6 B AMkr1 001 Bt Ref Offset 1.5 dB
Ref 20.00 dBm 0 5 ¢ i Ref 20,00 dBm

Center Fre | Center Fre
2.402500000 GH | 2.441500000 G

Start Fre Iz F RN StartFr
2401500000 GHz #

|start 2.401500 GHz Stop 2403500 GHz Istart 2.440500 GHz Stop 2442500 GHz,
lwes BW 300 kHz HVBW 1.0 MHz S\MEEp 1,000 ms (1001 pis) Enes BW 300 kHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

74 Log-Pwr
) Trig: FreeRun FUCHTds
#Atten: 30 9B

Ref Offset 1.6 dB
Ref 20.00 dBm

Center Freq|
2.479500000 GHz

Start 2478500 GHz i ) i Stop 2.480500 GHz
{#Res BW 300 kHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)
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8. Dwell time

8.1 Test Data

Report No.: 191102805SHA-002

BT Dwell Time

Mode Fre;ise;[ncy Packet Type Tr_?inns]r:(irs:;?n Number Tir?'nve\zl(er:s) Result
GFSK 2402 DH1 0.370 120 44.36 Pass
GFSK 2402 DH3 1.628 120 195.40 Pass
GFSK 2402 DH5 2.877 60 172.63 Pass

8.2 Test Plots

GFSK,2402,DH1, Transmission Number |

GFSK,2402,DH1,Transmission Time

e

A
Avg Type: Log-P

Cenler Freq 2. JDPBDDGBD GH AvgiHold: 11

== Trig: Free Run
#Atten: 30 9B

Ref Offset 1.6 dB
Ref 20.00 dBm

Center Frel
2,402000000 GH
I
StartFrej

Ju.h , le

ol D oL .

;&"L L .,LI, q..Lt[. lL'

I‘I; Il i

Icenler 2, -‘qu(l(mﬂﬂ GHz
#VBW 3.0 MHz Swer;: 31Ens[1al1 pts)|

o

.‘u|.4_|.,.,,.g,,dwn-mus—ws- o g

A 12:05:53 1D
Avg Type: Log-P
e Trig: Free Run AvglHald: 111
#Atten: 30 dB
Ref Offset 15 dB AMkr1
Ref 20.00 dBm

CenterFr
| 2.402000000 G

| -‘fvlm%-,aqlﬁ.l'kﬁwlaw‘»;‘ | T T T e e L,-;-m,—m}mp,-,.,w.-,,.\-

r 2402000000 GHz Span 0 Hz
1.0 MHz #VBW 3.0 MHz Sweep 10.00 ms (1001 pts)

369.6 M .107 4B
2468 ms| 3.460 dBm|

GFSK,2402,DH3, Transmlssmn Number

GFSK,2402,DH3, Transm|SS|on Time

R —jr=n

A
g Type: Log-pur

Center F 0; uuuunDG 1z
enter Freq 2.402! 3 AvalHold: 11
Goin

S i)
#Atten: 30

Ref Offset 15 dB
Ref 20.00 dBm
Center Fre
2,402000000 GH
I
StartFre

=T

T‘| .\
;‘lhlJlaJ’ll AL UAJM Jul\ JLM- ! IU-‘JLMM l]l; )

| S
[Center 2.402000000 GHz
[Res BW 1.0 MHz

#VBW 3.0 MHz Sweep 3.160 5 (1001 pts)f|

Res BW 1.0 MHz

b ==

A
Ava Type: LogPur
AvglHold: 111

CenterFn
2402000000 G

*,.,w ol Wi | EET

enter 2.402000000 GHz I ~ SpanUHz
HVBW 3.0 MHz Sweep 10.00 ms (1001 pts)

%
1 ﬁzama_u.m dB
3207 ms| 3.427 dBm)|

GFSK,2402,DH5, Transmission Number

GFSK,2402,DH5, Transmission Time
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= Feyaipht Spectrum Arutyzer - Swept 52 [ | T E] =

TS i A v 15 T A ¥

Center Freq 2.402000000 GHz Avg Type: Log-Pur Frequsnsy | Conter Froq 2.402000000 GHz Avg Type: Log-Pwr
WIE PND: Wide —— Trig: Free Run AvglHold: 111 ” N e e Trig: Free Run AvglHold: 111

IFGai #Arten: 30 dB Lo #Aren: 30 dB

Ref Offset 1.5 dB

AMkr1 2
Ref 20.00 dBm 1

Center Fre Center Fri
2402000000 GH e - - — 2402000000 G

J—
StartFre
GH

e inaeimAan] | ¥ e

| (S50 | Icenter 2.402000000 GHz )
‘ es BW 1.0 MHZ HVBW 3.0 MHz Sweep 10.00 ms (1001 pts)

l
ml-,kl lnli“lt i “n’i i) gl W‘L\w‘ Jlu;‘ “. l‘lLi"O i _\LJLL'.1|J;,W||!IJL%;

! A I | 4] [
[Center 2.402000000 GHz Span 0 Hz It
[Res BW 1.0 MHz #VBW 3.0 MHz Sweep 3.160 s (1001 pts)

sTATus s STans
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