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Dongguan Dongdian Testing Service Co., Ltd.

Test Report Declare

Applicant

E-USE (HONG KONG) CO., LIMITED

Address

ROOM 803, CHEVALIER HOUSE, 45-51 CHATHAM ROAD
SOUTH, TSIM SHA TSUI, KOWLOON, HONG KONG, China

Equipment under Test

BLUETOOTH HEADSET

Model No. GE20A
Trade Mark GoEars
Manufacturer Shenzhen Euse Technology Co., Ltd.
Addr .| 4/F, Block A2, Xinhao First Industrial Zone, Qiaotou Community,
pes *| Fuhai Street, Bao’an, Shenzhen, China
Factory Shenzhen Euse Technology Co., Ltd.
.| 4/F, Block A2, Xinhao First Industrial Zone, Qiaotou Community,
Address .

Fuhai Street, Bao’an, Shenzhen, China

Test Standard Used:

FCC Rules and Regulations Part 15 Subpart C, RSS-247 Issue 2 February 2017.

Test Procedure Used:

ANSI C63.10:2013, RSS-Gen Issue 5, Apr. 2018.

We Declare:

The equipment described above is tested by Dongguan Dongdian Testing Service Co., Ltd. and

in the configuration tested the equipment complied with the standards specified above. The test

results are contained in this test report and Dongguan Dongdian Testing Service Co., Ltd. is

assumed of full responsibility for the accuracy and completeness of these tests.

After test and evaluation, our opinion is that the equipment provided for test
compliance with the requirement of the above FCC&ISED standards.

Report No.: DDT-R20042819-1E4
Date of Receipt: [May 12, 2020 Date of Test: [May 12, 2020 ~ Feb. 08, 2021
Prepared By:

G L

Sam Li/Engineer

DamonNHi#/EME | anager

Note: This report applies to above tested sample only. This report shall not be reproduced in

parts without written approval of Dongguan Dongdian Testing Service Co., Ltd.
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1. Summary of Test Results

Description of Test Item

Standard

Verdict

Maximum Peak Output Power

FCC Part 15: 15.247(b)(1)
ANSI C63.10:2013
RSS-247 Issue 2

Pass

20 dB Bandwidth and 99% Bandwidth

FCC Part 15: 15.215
ANSI C63.10:2013
RSS-247 Issue 2

Pass

Carrier Frequency Separation

FCC Part 15: 15.247(a)(1)
ANSI C63.10:2013
RSS-247 Issue 2

Pass

Number of Hopping Channel

FCC Part 15: 15.247(a)(1)(iii)
ANSI C63.10:2013
RSS-247 Issue 2

Pass

Dwell Time

FCC Part 15: 15.247(a)(1)(iii)
ANSI C63.10:2013
RSS-247 Issue 2

Pass

Radiated Emission

FCC Part 15: 15.209
FCC Part 15: 15.247(d)
ANSI| C63.10:2013
RSS-247 Issue 2
RSS-Gen Issue 5

Pass

Band Edge Compliance

FCC Part 15: 15.247(d)
ANSI C63.10:2013
RSS-247 Issue 2
RSS-Gen Issue 5

Pass

Power Line Conducted Emissions

FCC Part 15: 15.207
ANSI C63.10:2013
RSS-Gen Issue 5

Pass

Antenna Requirement

FCC Part 15: 15.203
RSS-Gen Issue 5

Pass
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2. General Test Information

2.1. Description of EUT

EUT* Name

:|BLUETOOTH HEADSET

Model Number

:|GE20A

EUT Function Description

:|Please reference user manual of this device

Power Supply

.|DC 5V from Charging case
"|IDC 3.7V Polymer Li-ion built-in battery

Radio Specification

:|Bluetooth V5.0

Operation Frequency

112402 MHz - 2480 MHz

Modulation :|GFSK, n/4-DQPSK, 8DPSK
Data Rate 1|1 Mbps, 2 Mbps, 3 Mbps

.|Left side: LDS antenna, maximum PK gain: 0 dBi
Antenna Type

"|Right side: LDS antenna, maximum PK gain: -1.6 dBi

Serial Number

1 IN/A

Note: EUT is the abbreviation of equipment under test.

Channel information
Channel Frzaﬁﬁgcy Channel Frzaﬁﬁgcy Channel Frzaﬁﬁgcy

0 2402 27 2429 54 2456
1 2403 28 2430 55 2457
2 2404 29 2431 56 2458
3 2405 30 2432 57 2459
4 2406 31 2433 58 2460
5 2407 32 2434 59 2461
6 2408 33 2435 60 2462
7 2409 34 2436 61 2463
8 2410 35 2437 62 2464
9 2411 36 2438 63 2465
10 2412 37 2439 64 2466
11 2413 38 2440 65 2467
12 2414 39 2441 66 2468
13 2415 40 2442 67 2469
14 2416 41 2443 68 2470
15 2417 42 2444 69 2471
16 2418 43 2445 70 2472
17 2419 44 2446 71 2473
18 2420 45 2447 72 2474
19 2421 46 2448 73 2475
20 2422 47 2449 74 2476
21 2423 48 2450 75 2477
22 2424 49 2451 76 2478
23 2425 50 2452 77 2479
24 2426 51 2453 78 2480
25 2427 52 2454

26 2428 53 2455
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2.2. Accessories of EUT

Descr|pt|o_n of Manufacturer | Model number Description Remark
Accessories
Charging case E-USE GE20A N/A N/A
Type-C Cable E-USE N/A Length: 220 mm, unshielded N/A
Dongguan
Battery Miyear Battery M 832025 3.7V 320mAh 1.184Wh N/A
Co., Ltd.
2.3. Assistant equipment used for test
As§|stant Manufacturer Model number EMC Compliance SN
equipment
Notebook | -eM°V0 Sg”'”g Co | ThinkPad FCC/CE TP00015A
Adapter N/A N/A N/A N/A

2.4. Block diagram of EUT configuration for test

Test software: Airoha.Tool . Kit.EXE
The test software was used to control EUT work in Continuous Tx mode, and select test channel,
wireless mode as below table.

EUT

Tested mode, channel, information
Setting Tx Frequenc
Mode Powger Channel (I\(jIHz) y
GFSK hopping on Tx mode / CHO to CH78 2402 to 2480
n/4-DQPSK hopping on Tx mode / CHO to CH78 2402 to 2480
8DPSK hopping on Tx mode / CHO to CH78 2402 to 2480
/ CHO 2402
GFSK hopping off Tx mode / CH39 2441
/ CH78 2480
/ CHO 2402
n/4-DQPSK hopping off Tx mode / CH39 2441
/ CH78 2480
/ CHO 2402
8DPSK hopping off Tx mode / CH39 2441
/ CH78 2480

2.5. Deviations of test standard

No deviation.
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Report No.: DDT-R20042819-1E4

2.6. Test environment conditions

During the measurement the environmental conditions were within the listed ranges:

Temperature range: 21-25C
Humidity range: 40-75%
Pressure range: 86-106 kPa

2.7. Test laboratory
Dongguan Dongdian Testing Service Co., Ltd.

Add.: No. 17, Zongbu Road 2, Songshan Lake Sci&Tech, Industry Park, Dongguan City,

Guangdong Province, China, 523808

Tel.: +86-0769-38826678, http://www.dgddt.com, Email: ddt@dgddt.com
CNAS Registration No. CNAS L6451; A2LA Certificate Number: 3870.01;
FCC Designation Number: CN1182; FCC Test Firm Registration Number: 540522

Industry Canada Site Registration Number: 10288A-1

2.8. Measurement uncertainty

Test Item

Uncertainty

Bandwidth

1.1%

Peak Output Power (Conducted) (Spectrum analyzer)

0.86 dB (10 MHz < f < 3.6 GHz);

1.38 dB (3.6 GHz < f < 8 GHz)

Peak Output Power (Conducted) (Power Sensor)

0.74 dB

Power Spectral Density

0.74 dB (10 MHz < f < 3.6 GHz);

1.38 dB (3.6 GHz < f < 8 GHz)

Frequencies Stability

6.7 x 10°® (Antenna couple method)

5.5 x 10® (Conducted method)

Conducted spurious emissions

0.86 dB (10 MHz = f < 3.6 GHz);

1.40 dB (3.6 GHz < f < 8 GHz)

1.66 dB (8 GHz < f < 22 GHz)

Uncertainty for radio frequency (RBW < 20 kHz) 3x107
Temperature 04°C
Humidity 2%

Uncertainty for Radiation Emission test
(30 MHz - 1 GHz)

4.70 dB (Antenna Polarize: V)

4.84 dB (Antenna Polarize: H)

Uncertainty for Radiation Emission test
(1 GHz - 40 GHz)

4.10 dB (1-6 GHz)

4.40 dB (6 GHz - 18 GHz)

3.54 dB (18 GHz - 26 GHz)

4.30 dB (26 GHz - 40 GHz)

Uncertainty for Power line conduction emission test

3.32 dB (150 kHz - 30 MHz)

95% confidence level using a coverage factor of k=2.

Note: This uncertainty represents an expanded uncertainty expressed at approximately the
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Report No.: DDT-R20042819-1E4

3. Equipment Used During Test

Equipment |Manufacturer |Mode| No. |Serial No. |Last Cal. Cal. Interval

RF Connected Test (Tonscend RF Measurement System 1#)

Spectrum analyzer |R&S FSU26 101272 Jul. 01, 2020 (1 Year

Spectrum analyzer  |Agilent N9020D MY49100362 |[Sep. 28, 2020 (1 Year

Wideband Radio ~ |peq CMW500  |117491 Jul. 01,2020 |1 Year

Communication tester

Vector Signal Agilent E8267D  |US49060192 |Sep. 24,2020 |1 Year

Generator

Vector Signal Agilent N5182A  |MY48180737 |Jul. 01,2020 |1 Year

Generator

Power Sensor Agilent U2021XA  [MY55150010 [Jul. 01,2020 (1 Year

Power Sensor Agilent U2021XA  [MY55150011 [Jul. 01,2020 (1 Year

DC Power Source  |MATRIS g"PS'3OO5L' D813058W  |Apr. 25, 2020 |1 Year

RF Cable Micable C10-01-01-1{100309 Sep. 28, 2020 (1 Year

Temp&Humi ZHIXIANG  [ZXCPIS19173470110-4 |uul. 01, 2020 |1 Year

Programmable OL

Test Software JS Tonscend ([JS1120-3 |Ver.2.7 N/A N/A

RF Connected Test (Tonscend RF Measurement System 2#)

Spectrum analyzer |R&S FSU26 200071 Sep. 25, 2020 |1 Year

Spectrum analyzer  |Agilent N9020D MY49100362 |[Sep. 28, 2020 (1 Year

Wideband Radio ~ |pg o CMW500  |117491 Jul. 01,2020 |1 Year

Communication tester

Vector Signal Agilent N5182A  [MY19060405 |Jul. 01,2020 |1 Year

Generator

Vector Signg Agilent N5182A  |MY48180912 |Jul. 01,2020 |1 Year

Generator

RF Control Unit Tonsend JS0806-2 |DDT-ZC01449|Jul. 01, 2020 |1 Year

DC Power Source  |MATRIS g"PS'3OO5L' D813058W  |Apr. 25, 2020 |1 Year

RF Cable Micable C10-01-01-1{100309 Sep. 28, 2020 |1 Year

Temp&Humi ZHIXIANG  [ZXCPIST5175470110-4 |uul. 01, 2020 |1 Year

Programmable OL

Test Software JS Tonscend ([JS1120-3 |Ver.2.7 N/A N/A

Radiation 1#chamber

EMI Test Receiver R&S ESU8 100316 Sep. 24, 2020 |1 Year

Spectrum analyzer  |Agilent E4447A MY50180031 |Jul. 01, 2020 |1 Year

Trilog Broadband g0 varzbeck [VULB163 [0163-462  [Nov. 13, 2020|1 Year

Antenna

Active Loop antenna |Schwarzbeck |FMZB-1519 {1519-038 Nov. 13, 2020|1 Year

Double Ridged Horn o4 o HF907 100276 Nov. 18, 2020 |1 Year

Antenna

Broad Band Horn 1 ) arsbeck  [BBHA 9170 |790 Apr. 11,2020 |1 Year

Antenna

Pre-amplifier A.H. PAM-0118 |360 Sep. 28, 2020 (1 Year
CP-X2+ W11.03+

RF Cable HUBSER CP-X1 W12.02 Sep. 24, 2020 |1 Year
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Dongguan Dongdian Testing Service Co., Ltd.

Report No.: DDT-R20042819-1E4

RF Cable N/A 5m+6m+1m (06270619 Sep. 30, 2020 |1 Year
MI Cable HUBSER I\CA1O'O1'O1'1 1091629 Sep. 30, 2020(1 Year
Test software Audix E3 V6.11111b  |[N/A N/A
Radiation 2#chamber
EMI Test Receiver R&S ESCI 101364 Sep. 28, 2020|1 Year
Spectrum analyzer  |Agilent E4447A MY50180031 |Jul. 01, 2020 |1 Year
Trilog Broadband g p\yarzbeck [VULB 9163 [9163-994  [Nov. 13, 202011 Year
Antenna
Active Loop antenna |Schwarzbeck |FMZB-1519 (1519-038 Nov. 13, 2020|1 Year
Double Ridged Horn | o rsbeck [BBHA9120 |02108 Jul. 11,2020 |1 Year
Antenna
Broad Band Horn 1 ) arsbeck  [BBHA 9170 |790 Apr. 11,2020 |1 Year
Antenna
Pre-amplifier TERA-MW TRLA-0040-2 815 Sep. 28, 2020 (1 Year
G35 03
RF Cable N/A 14+1.5m 06270619 Sep. 28, 2020 |1 Year
Test software Audix E3 V6.11111b  |[N/A N/A
Power Line Conducted Emissions Test 1#
EMI Test Receiver R&S ESU8 100316 Sep. 24, 2020 |1 Year
LISN 1 R&S ENV216 101109 Sep. 28, 2020 |1 Year
LISN 2 R&S ESH2-Z5 |[100309 Sep. 28, 2020 |1 Year
Pulse Limiter R&S ESH3-Z2 101242 Sep. 24, 2020 |1 Year
CE Cable 1 HUBSER N/A W10.01 Sep. 24, 2020 |1 Year
Test software Audix E3 V6.11111b  |[N/A N/A
Power Line Conducted Emissions Test 2#
Test Receiver R&S ESPI 101761 Sep. 24, 2020 |1 Year
LISN 1 R&S ENV216 101170 Sep. 28, 2020 |1 Year
LISN 2 R&S ESH2-Z5 |[100309 Sep. 28, 2020 |1 Year
Pulse Limiter R&S KH43101 2?1120; 180156 Jul. 01, 2020 (1 Year
CE Cable 2 HUBSER N/A W11.02 Sep. 24, 2020 |1 Year
Test software Audix E3 V6.11111b  |[N/A N/A
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4. Maximum Peak Output Power

4.1. Block diagram of test setup

Controi

EUT

conirol

| Computer J

Power
Supply
.

4.2. Limits

Portis)
Antenna

Por(s)

Power
*  port

TEMPERATURE CARINET

Table

Tonscend RF Measurement

Systam

(Spectrum/SGIRF auto

control unit)

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,

the e.i.r.p shall not exceed 4 W.

4.3. Test procedure

(1) Connect EUT’s antenna output to spectrum analyzer by RF cable.

(2) Measure the maximum output power of EUT by spectrum analyzer with PK detector and

RBW= 3 MHz (above 20 dB bandwidth of measured signal), VBW= 10 MHz

Note: The attenuator loss was inputted into spectrum analyzer as amplitude offset.

4.4. Test result

Left side:
Mode Antenna | Freq. (MHz) Result (dBm) Limit (dBm) Verdict

ANT1 2402 7.41 21 Pass

GFSK ANT1 2441 7.55 21 Pass
ANT1 2480 7.49 21 Pass

ANT1 2402 6.87 21 Pass

n/4-DQPSK ANT1 2441 7.02 21 Pass
ANT1 2480 6.94 21 Pass

ANT1 2402 7.19 21 Pass

8DPSK ANT1 2441 7.28 21 Pass
ANT1 2480 7.19 21 Pass
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Right side:
Mode Antenna | Freq. (MHz) Result (dBm) Limit (dBm) Verdict

ANT1 2402 7.87 21 Pass

GFSK ANT1 2441 8.08 21 Pass
ANT1 2480 8.07 21 Pass

ANT1 2402 7.39 21 Pass

n/4-DQPSK ANT1 2441 7.57 21 Pass
ANT1 2480 7.53 21 Pass

ANT1 2402 7.56 21 Pass

8DPSK ANT1 2441 7.77 21 Pass
ANT1 2480 7.72 21 Pass

4.5. Original test data

Left side:

hgilent S pectrem knalyrer - Swapt 54
T -

Center Freq 2.402000000 GHz
L2l

i Fagt —»= THE FreaRun
FGam:Low Whtten: 40 dB

DH5 Ant1 2402

Center Freq
2402000000 GHz

—

StartFreq
2307000000 GHz

Stop Freq
2407000000 GHz

CF Step
1000000 MHz
i Man

Freq Offset
O Hz

hgilent S pectrem knalyrer - Swapt 54
T -

g L 1
Center Freq 2.441000000 GHz
o

#VEW 8.0 MHz

0; Fagt —+— 1rig FresRun
FGam:Low Whtten: 40 dB

“Span 10.00 MHz
000 ms (1001 pts)

Center Freq
2441000000 GHz|

—

StartFreq
“2 435000000 GHz

Stop Freq
2445000000 GHz

CF Step
1000000 MHz
Ao Man

Freq Offset
O Hz
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DH5 Ant1 2480

hgilent S pectrem knalyrer - Swapt 54
s |

Center Freq 2.480000000 GHz

Center Freq
2480000000 GHz

—
StartFreq
“2.4T5000000 GHz
[

g Stop Freq
2.4B5000000 GHz
) |
CF step

1000000 MHz
Man

Freq Offset
O Hz

enter 2.4800 2
#Res BW 3.0 MHz #VEW 8.0 MHz

T nEm
#hug Type: AMS
RusglHold 5000

Center Freq
2402000000 GHz

—
StartFreg
2.397000000 GHz.
P

g Stop Freq
2407000000 GHz
|
CFStep
1000008 MHz
fun Man
|

Freq Offset
O Hz

(Center 2402000 GHz " Span 10.00 MHz
#Res BIW 3.0 MHz #VEW 8.0 MHz Sweep 1.000 ms (1001 pts

STATLE

2DH5 Ant1 2441

ALE O LIGHALTT
#vg Type: RMS
“e= TrigFreeRun AvglHokd 500800
atten: 40 dE

Center Freq
2441000000 GHz|

—
StartFreq

“2 435000000 GHz
[

g Stop Freq
2.445000000 GHz
i

CF Step
1000000 WHz
Auto Man
—

Freq Offset
O Hz

(Center 2441000 GHz " Span 10.00 MHz
#Res BIW 3.0 MHz #VEW 8.0 MHz Sweep 1.000 ms (1001 pts
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2DH5 Ant1_2480

hgilent S pectrem knalyrer - Swapt 54
s |

: | NT| SOLRLE £F LA

Center Freq 2.480000000 GHz #Avg Type: RIS

+- TrigFrea Run AwglHold 50000
Whtten: 40 dB

Center Freq
2480000000 GHz

—
StartFreq
“2.4T5000000 GHz
[

g Stop Freq
2.4B5000000 GHz
W
CF step

1000000 MHz
Man

Freq Offset
O Hz

enter 2.4800 2
#Res BW 3.0 MHz #VEW 8.0 MHz

= Trig: Frea Run
atten: 40 dE

Center Freq
2402000000 GHz

—
StartFreg
2.397000000 GHz.
P

g Stop Freq
2407000000 GHz
|

CF Step
1000000 WHz
Auto Man
—

Freq Offset
O Hz

(Center 2402000 GHz " Span 10.00 MHz
#Res BIW 3.0 MHz #VEW 8.0 MHz Sweep 1.000 ms (1001 pts

STATLE

3DH5 Ant1 2441

LT o 133

#vg Type: RMS

“e= TrigFreeRun AvglHokd 500800
atten: 40 dE

Auto Tune

Center Freq
2441000000 GHz|

—
StartFreq

“2 435000000 GHz
[

g Stop Freq
2.445000000 GHz
i

CF Step
1000000 WHz
Auto Man
—

Freq Offset
O Hz

(Center 2441000 GHz " Span 10.00 MHz
#Res BIW 3.0 MHz #VEW 8.0 MHz Sweep 1.000 ms (1001 pts
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3DH5 Ant1_2480

hgilent S pectrem knalyrer - Swapt 54
1D 5 |

Center Freq 2.480000000 GHz
PRO: Fagt —e- 7@ Free Run
W Gam:Lew Whtten: 40 B

Center Freq
2480000000 GHz

—
StartFreq
“2.4T5000000 GHz
[

? Stop Freq
- 2.4B5000000 GHz
|
CF step

1000000 MHz
2 Man

Freq Offset
O Hz

#VEW 8.0 MHz
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Report No.: DDT-R20042819-1E4

Right side:

DH5 Ant1 2402

hgilent Spsctrem Analyror - Swopt Sk
- I T T T e
pg 2.402000000 GHz #Avg Type: RMS
Bt = Trig: Frea Run
atten: 40 dE

g
Gl ow

#VBW 8.0 MHz Sweep 1.000 m:

Center Freq
2402000000 GHz

—
StartFreg
2.39B000000 GHz

I
. StopFreq
2406000000 GHz
|

CF Step
B00.000 kHz,
Ao Man

Freq Offset
O Hz

DH5 Ant1 2441

“e= TrigFres Run
atten: 40 dE

lcenter 2.441000 GHz
#Res BIW 3.0 MHz

#VEW 8.0 MHz

Center Freq
2441000000 GHz|

—

StartFreq
2437000000 GHz

Stop Freq
2445000000 GHz
I

CF Step
B00.000 kHz,
Ao Man

Freq Offset
O Hz

DH5_Ant1_2480

Page 17 of 114



Dongguan Dongdian Testing Service Co., Ltd. Report No.: DDT-R20042819-1E4

hgilens Spactrem Analyror - Swopt $4

i A | HEE: T SCARILE OF Ly3hA

Center Freq 2. #Avg Type: RMS

+- TrigFrea Run AwglHold 50000
Whtten: 40 dB

Center Freq
2480000000 GHz

—
StartFreg
“24TE000000 GHz

Stop Freq
2424000000 GHz
|

CF Step
800,000 kHz
Auto Man
—

Freq Offset
O Hz

{Center 2480000 GHz " Span 8.000 MHz
#Res BIW 3.0 MHz #VEW 8.0 MHz Sweep 1.000 ms (1001 pts

STATLE

2DH5 Ant1 2402

' T} SCLAILE CF 133

#vg Type: RMS

“e= TrigFreeRun AvglHokd 500800
atten: 40 dE

Center Freq
2402000000 GHz

—

StartFreq
2308000000 GHz

Stop Freq
2408000000 GHz
I

CF Step
800,000 kHz
Auto Man
—

Freq Offset
O Hz

1 T 2. ) 12
#Res BW 3.0 MHz #VEBW £.0 MHz

+- TrigFrea Run
atten: 40 dE

Center Freq
2441000000 GHz|

—

StartFreq
2437000000 GHz

Stop Freq
2445000000 GHz
I

CF Step
800,000 kHz
Auto Man
—

Freq Offset
O Hz

(Center 2441000 GHz " Span 8.000 MHz
#Res BIW 3.0 MHz #VEW 8.0 MHz Sweep 1.000 ms (1001 pts

STATLE

2DH5_Ant1_2480
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hgilens Spactrem Analyror - Swopt $4

i A | HEE: T SCARILE OF Ly3hA

Center Freq 2. #Avg Type: RMS

+- TrigFrea Run AwglHold 50000
Whtten: 40 dB

Center Freq
2480000000 GHz

—
StartFreg
“24TE000000 GHz

Stop Freq
2424000000 GHz
|

CF Step
800,000 kHz
Auto Man
—

Freq Offset
O Hz

{Center 2480000 GHz " Span 8.000 MHz
#Res BIW 3.0 MHz #VEW 8.0 MHz Sweep 1.000 ms (1001 pts

STATLE

3DH5 Ant1 2402

AL | AT! SOLRLE CFF w;

Center Freq 2.402000000 GHz Thug Typs: RMS
—e- Trig FreaRun AvglHold: 500800
Whtten: 40 B

Center Freq
2402000000 GHz

—

StartFreq
2308000000 GHz

Stop Freq
2408000000 GHz
I

CF Step
800,000 kHz
Auto Man
—

Freq Offset
O Hz

1 T 2. ) 12
#Res BW 3.0 MHz #VEBW £.0 MHz

| ALE O LYGHALT
#vg Type: RMS

+- TrigFrea Run AvglHokd 500800
atten: 40 dE

Center Freq
2441000000 GHz|

—

StartFreq
2437000000 GHz

Stop Freq
2445000000 GHz
I

CF Step
800,000 kHz
Auto Man
—

Freq Offset
O Hz

(Center 2441000 GHz " Span 8.000 MHz
#Res BIW 3.0 MHz #VEW 8.0 MHz Sweep 1.000 ms (1001 pts

STATLE

3DH5_Ant1_2480
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hgilent S pectrem knalyrer - Swapt 54
T -

Center Freq 2.480000000 GHz

\Center 2480000 GHz
#Res BW 3.0 MHz

#VEW 8.0 MHz

= Trig: Frea Run
atten: 40 dE

" Span 8.000 MHz
1.000 ms (1001 pts)

Center Freq
2480000000 GHz

—
StartFreq
“24TE000000 GHz

Stop Freq
2424000000 GHz
|

CF Step
00.000 kHz
duto. Man
———|

Freq Offset
O Hz
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5. 20 dB Bandwidth and 99% Bandwidth

5.1. Block diagram of test setup
Same as section 4.1
5.2. Limits

Intentional radiators operating under the alternative provisions to the general emission limits, as
contained in § 15.217 through 15.257 and in Subpart E of this part, must be designed to ensure
that the 20 dB bandwidth of the emission, or whatever bandwidth may otherwise be specified in
the specific rule section under which the equipment operates, is contained within the frequency

band designated in the rule section under which the equipment is operated.

5.3. Test procedure

(1) Connect EUT’s antenna output to spectrum analyzer by RF cable.
(2) The bandwidth of the fundamental frequency was measured by spectrum analyzer with 30
kHz RBW and 100 kHz VBW. The 20 dB bandwidth is defined as the total spectrum the

power of which is higher than peak power minus 20 dB.

5.4. Test result

Left side:
Freq. 20 dB bandwidth | 99% bandwidth .

Mode (Mqu) Result (MHz) Result (MHz) Verdict
2402 0.963 0.89105 Pass
GFSK 2441 0.960 0.91174 Pass
2480 0.960 0.89885 Pass
2402 1.290 1.1751 Pass
/4-DQPSK 2441 1.296 11713 Pass
2480 1.317 1.1789 Pass
2402 1317 1.2291 Pass
8DPSK 2441 1.341 1.2262 Pass
2480 1.305 1.2252 Pass

Right side:
Freq. 20 dB bandwidth | 99% bandwidth .

Mode (Mqu) Result (MHz) Result (MHz) Verdict
2402 0.963 0.88574 Pass
GFSK 2441 1.029 0.89223 Pass
2480 1.035 0.89155 Pass
2402 1.341 1.2390 Pass
/4-DQPSK 2441 1.323 1.2242 Pass
2480 1.353 1.2031 Pass
8DPSK 2402 1.299 1.2390 Pass
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2441 1.320

1.2327

Pass

2480 1.326

1.2211

Pass

5.5. Original test data

Left side:
20 dB bandwidth:

DH5 Ant1 2402

- T

Agilent Spactram Analyear - Swept 54
i kL | ; | ALGHY

z H :RMS
Center Freq 2.402000000 ma . M; T\!Pvmm

WG] o dheten: 40 dB

10

iCenter 2402000 GHz
Res BW 30 kHz

MR NODE| TRC 5L

107 20:53 M Feh 5, 2021
TRACE} g

~ Span 3.000 MHz

3

Frequency

Center Freq
2402000000 BHz

|

StartFreg
2,400500000 GHz.
R

StopFreq
-2.403500000 GHz

CFStep
00000 kHz.
Man

FreqOffset
0 Hz

uss {'Gswu':

DH5 Ant1 2441

hgilent S pectrem knalyrer - Swapt 54
1D 5 |

i A : | 1
Center Freq 2.441000000 GHz
P

T T
g Type: RMS
W Trig: Free Run AusglHold 1004100

icenter 2441000 GHz
tRes BW 30 kHz EVBW 100 kHz

| —

MEF: NODE| TRC: 50

Center Freq
2441000000 GHz|

StartFreq
2439500000 GHz

Stop Freq
2442500000 GHz
=

CF Step

300,000 kHz

e Ll
P

Freq Offset
O Hz

[

DH5_Ant1_2480
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hgilent S pectrem knalyrer - Swapt 54
L 519 | EMEE:NT] SOUN G L¥3hA
Center Freq 2 #Avg Type: RMS

LT W = Trig Frea Run Awg|Hotd 1004100

Center Freq
S | 2480000000 GHz
|
StartFreq
“2.4TES00000 GHz
|
Stop Freq
2481500000 GHz
{Center 2480000 GHz Span ! CFStep
HRes BW 30 kHz #VBW 100 kHz ( } 300.000 kHz
] T g Mar
I—

WEF: NODE| TRC. 50

Freq Offset
O Hz

s [
2DH5_Ant1_2402

hgilent S pectrem knalyrer - Swapt 54
T ng I e —
2.402000000 GHz #Avg Type: RMS

Rk W Awg|Hotd 1004100

Center Freq
S | 2.402000000 GHz
|
StartFreq
“ 2400600000 GHz
|
Stop Freq
2403500000 GHz
{Center 2.402000 GHz CF Step
:#?Rv:-s BW 30 kHz FYBW 100 kHz Sweep 3.200 ms (1001 pts) F00.000 kHz
= duto Man
I—

FLINETIDN VALIE

Freq Offset
O Hz

s [
2DH5_Ant1 2441

: LIGHALTT
#vg Type: RMS
= Trig:Frea Run Awg|Hotd 1004100

Center Freq
S | 2441000000 GHz
[—
StartFreq
2439500000 GHz
|
Stop Freq
2442500000 GHz
{Center 2.441000 GHz CFStep
HRes BW 30 kHz #VBW 100 kHz Sweep 3,200 ms ( } 300,000 kHz
= duto Man
I—

W WOLE| TR S0 TR WADTH FUNCTIDNVALIE &

Freq Offset
O Hz

1
2
i
4
5
-3
T
3
g
0
1

=
8

[
2DH5_Ant1_2480
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hgilens Spactrem Analyror - Swopt $4
I 514 | EMEE:NT] SOUN G L¥3hA
Center Freq 2 #Avg Type: RMS
i ey Trig Fres Run AvglHald: 1004100

Whtten: 40 dB

T 1008 Z0AM F

Auto Tune

Center Freq
S | 2480000000 GHz
|
StartFreq
“2.4TES00000 GHz
|
Stop Freq
2481500000 GHz

iCenter 2.480000 GHz

Span ! CF Step

HRes BW 30 kHz #VBW 100 kHz ( ) 300.000 kHz

WER: NODE| TFE) 50 g DT ~ s Lot
[

Freq Offset

O Hz

s [

3DH5 Ant1 2402

hgilent S pectrem knalyrer - Swapt 54

T ng I

2.402000000 GHz
o

: LIGHALTT

#vg Type: RMS

e~ TrigFreeRun AvglHokd 100100
atten: 40 dE

Center Freq
S | 2.402000000 GHz
|
StartFreq
2400500000 GHz

Stop Freq
2403500000 GHz
{Center 2.402000 GHz CF Step
:#?Rv:-s BW 30 kHz FYBW 100 kHz Sweep 3.200 ms (1001 pts) F00.000 kHz

R NODE| TRC 50 » I 5 AT (G Lo
LA ' ' |
2 1|

3 Freq Offset
4
5 O Hz
B
7
13
g
10
1 ¥

s [

3DH5 Ant1 2441

: LIGHALTT

#vg Type: RMS

e~ TrigFreeRun AvglHokd 100100
atten: 40 dE

Center Freq

S | 2441000000 GHz
StartFreg

2439500000 GHz

Stop Freq
2442500000 GHz

{Center 2.441000 GHz CFStep
HRes BW 30 kHz #VBW 100 kHz Sweep 3,200 ms ( } 300,000 kHz

= duto Man
I—

MEF: NODE| TRC: 50 O WADTH FUNCTIDNYALUE &

Freq Offset
O Hz

1
2
i
4
5
-3
T
3
g
0
1

=
&

[

3DH5_Ant1_2480
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hgilent Spsctrem Analyror - Swopt Sk

T : Az oFF T
#vg Type: RMS

+- TrigFrea Run AvglHokd 100100
atten: 40 dE

Center Freq 2.480000000 GHz
e

Center Freq
2480000000 GHz

StartFreq
“2.4TES00000 GHz

Stop Freq
2481500000 GHz

iCenter 2.480000 GHz
HRes BW 30 kHz #VBW 100 kHz

MEF: NOLE| TR, 5

o

e L

[

=
&

99% bandwidth:

DH5 Ant1 2402

hgilens Spactrem Analyror - Occapizd B
TN 5% 1 ENZE.NT! SOLALE CFF
Center Freq 2.402000000 GHz Center Freq: 2402000000 GHz

5 = Trig-FreaRun Awg|Hold: 1004100
SIFGaind mw Whtten: 40 dB

LI 10001123 A Feh I,
Radie 5td Nena

Radls Device: 5TS
Mir1

{Center 2.402 GHz
HRes BW 30 kHz #/BW 100 kHz

Oceupied Bandwidth Total Power

891.05 kHz
Transmit Freq Error -4.063 kHz OBW Power 99.00 %
¥ dB Bandwidth 1.217 MHz x dB -26.00 dB

DH5 Ant1 2441
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gilant S peetrem Analyrnr - Occepied B9
s E |

Center Freq 2.441000000 GHz

[\
#Res BW 30 kHz

Occupied Bandwidth

+- Trig Frea Run
AIFGaind ow

Contor Fraq 2441000000 GHz
Whtten: 40 B

#UBW 100 kHz

Total Power

911.74 kHz

Transmit Freq Ermror
x dB Bandwidth

546 Hz
1.220 MHz xdB

OBW Power

Radie 5td Nena

AvglHokd 100100

Radls Device: 5TS

iCenter 2.48 GHz
#Res BW 30 kHz

Occupied Bandwidth

Canzar Fr A
+- Trig Frea Run
: 40 dB

Watten: 40

#UBW 100 kHz

Total Power

898.85 kHz

Transmit Freq Ermror

¥ dB Bandwidth 1.

-1.253 kHz
3 MHz xdB

OBW Power

GHz
AvglHokd 100100

10E04:10 A1 Feh
Radie 5td Nena

Radls Device: 5TS

Span 3 MHz|
Sweep 3.2 ms|

jont 5 prctrem Analyzar . Occepied B9
AL E |

Center Freq 2.402000000 GHz

{Center 2 GHz
#Res BW 30 kHz

Occupied Bandwidth

ENSE:NT] SOUE CF LGk
Canter Freg: 2402000000 GHz

Trig: Frea Run
Whtten: 40 dB

#UBW 100 kHz

Total Power

1.1751 MHz

Transmit Freq Ermror
x dB Bandwidth

340 kHz
1.358 MHz xdB

OBW Power

00T A Feh 5, 203
Radie Std: Nena

AvglHokd 100100

Radls Device: 5TS

11.1 dBm

99.00 %
-26.00 dB

2DH5_Ant1_2441
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gilant S peetrem Analyrnr - Occepied B9
s E |

Center Freq 2.441000000 GHz

[\
#Res BW 30 kHz

Occupied Bandwidth

+
AIFGaind ow

Contor Fraq 2441000000 GHz
Whtten: 40 B

#UBW 100 kHz

Total Power

1.1713 MHz

Transmit Freq Ermror

34 kHz OBW Power

x dB Bandwidth 1.357 MHz xdB

Radie 5td Nena

= Trig: Frea Run AvglHokd 100100

Radls Device: 5TS

11.2 dBm

99.00 %
-26.00 dB

iCenter 2.48 GHz
#Res BW 30 kHz

Occupied Bandwidth

E L
Canzar Fr

 AB000000D GHz
+- Trig Frea Run AvglHokd 100100
: 40 dB

Watten: 40

10008:35 A Feh
Radie 5td Nena

Radls Device: 5TS

Mkr1

#UBW 100 kHz

Total Power

1.1789 MHz

Transmit Freq Ermror -7.144 kHz

OBW Power

x dB Bandwidth 1.368 MHz xdB

Span 3 MHz|
Sweep 3.2 ms|

jont 5 prctrem Analyzar . Occepied B9
AL E |

Center Freq 2.402000000 GHz

{Center 2 GHz
#Res BW 30 kHz

Occupied Bandwidth

ENSE:NT] SOUE CF LGk
Canter Freg: 2402000000 GHz

Trig: Frea Run Awg|Hold: 1004100
htten;

40 dB

#UBW 100 kHz

Total Power

1.2281 MHz

Transmit Freq Ermror

-15.134 kHz

OBW Power

x dB Bandwidth 1.380 MHz xdB

L1:002:402 KM Feh 5, 203
Radie 5td: Nena

Radls Device: 5TS

11.6 dBm

99.00 %
-26.00 dB

3DH5_Ant1_2441
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gilent S pectrem Analyrar. . Occuplad B0
o :

e fL o ) E T SOAW T LGN 11:03: 3540 Feb 05, 2031
Center Freq 2.441000000 GHz Center Freq: 2441300000 GHz Radie 5t Nena
= = Trig-FreaRun Awg|Hold: 1004100

SIFGaind mw Whtten: 40 dB Radls Device: 5TS

Mkr1 2

I Center 2.

{Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power
1.2262 MHz

Transmit Freq Error -16.101 kHz OBW Power 99.00 %
¥ dB Bandwidth 1.393 MHz x dB -26.00 dB

s STais

3DH5 Ant1 2480

E LIGHAIT 11:04:31 A Feh I,
Canzar Fr 480000000 GH= Radie 5td Nena
“e= Trig-FreeRun AvglHokd 100100
: 40 dB

atten: 40 Radls Device: 5TS

icenter 248GHz ] ] B "~ Span3MHz
#Res BW 30 kHz #VBIW 100 kHz Sweep 3.2 ms

Occupied Bandwidth Total Power 10.6 dBm
1.2252 MHz

Transmit Freq Ermror -19. 7 OBW Power 99.00 %

x dB Bandwidth 3 4 x dB -26.00 dB
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Right side:
20 dB bandwidth:

DH5 Ant1 2402

Agilent Spectrem Analyror - Swopt 54

o L FF 53 A |

Center Freq 2.402000000 um e
Fhamlow  Shtten: 40 dB

Ref Offsel dB
Ref 30.00 dBm

Center Freq
2,402000000 GHz

—

StartFreqg
2.400500000 GHz
|

StopFreq
2403600000 GHz

{Center 2402000 GHz ) i ] ] ~ Span 3.000 MHz CF
; FVEW 100 kHz Sweep 3.200 ms (1001 ps)

~FUNCTION WIDTH FUHETIDNWALLE

DH5 Ant1 2441

LT o ST

#vg Type: RMS
e~ TrigFreeRun AvglHokd 100100
atten: 40 dE

Center Freq
S | 2441000000 GHz
—
StartFreq
2439500000 GHz
oo
Stop Freq
2442500000 GHz
=

iCenter 2441000 GHz p: CF Step
URes BW 30 kHz #VBW 100 kHz - 300,000 kHz

MR NOCE| TFC. 50 ¥ TN T . (AR Mzn
1 I [
2

3 Freq Offset
4
5 O Hz
B
T
3
g
0
L 4] w

P ?

s [

DH5_Ant1_2480
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hgilent S pectrem knalyrer - Swapt 54
TN 513 | ENSE:NT] SOLR T LYGHALT
Center Freq 2 #Avg Type: RMS
LT W = Trig Frea Run Awg|Hotd 1004100

B

Center Freq
S | 2480000000 GHz
—
StartFreq
“2.4TES00000 GHz
|
Stop Freq
2481500000 GHz

iCenter 2480000 GHz

Span ! CF Step

HRes BW 30 kHz #VBW 100 kHz ( ) 300.000 kHz

WER: NODE| TFE) 50 g DT ~ s Lot
[

Freq Offset

O Hz

s [
2DH5_Ant1_2402

hgilent S pectrem knalyrer - Swapt 54
TR 514 | ENEE:INT] SN B LYGHALT
2.402000000 GHz #Avg Type: RMS

Rk W Awg|Hotd 1004100

Center Freq
S | 2.402000000 GHz
|
StartFreq
2400500000 GHz

Stop Freq
2403500000 GHz
{Center 2.402000 GHz CF Step
:#?Rv:-s BW 30 kHz FYBW 100 kHz Sweep 3.200 ms (1001 pts) F00.000 kHz

MR NOCE| TR 50 ; TIoK 7 ORI, [ Mzn
TN ' ' I—
2 (1]

3 Freq Offset
4
5 O Hz
B
T
3
g
0
L 4] w

s [

2DH5_ Ant1_2441

: LIGHALTT
#vg Type: RMS
= Trig:Frea Run Awg|Hotd 1004100

Center Freq

S | 2441000000 GHz
StartFreg

2439500000 GHz

Stop Freq
2442500000 GHz

{Center 2.441000 GHz CFStep
HRes BW 30 kHz #VBW 100 kHz Sweep 3,200 ms ( } 300,000 kHz

= duto Man
I—

W WOLE| TR S0 TR WADTH FUNCTIDNVALIE &

Freq Offset
O Hz

1
2
i
4
5
-3
T
3
g
0
1

=
8

[
2DH5_Ant1_2480
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hgilent S pectrem knalyrer - Swapt 54
L 519 | EMEE:NT] SOUN G L¥3hA
Center Freq 2 #Avg Type: RMS

LT W = Trig Frea Run Awg|Hotd 1004100

Center Freq
S | 2480000000 GHz
|
StartFreq
“2.4TES00000 GHz
[
Stop Freq
2481500000 GHz

iCenter 2480000 GHz

Span ! CF Step

HRes BW 30 kHz #VBW 100 kHz ( ) 300.000 kHz

WER: NODE| TFE) 50 g DT ~ s Lot
[

Freq Offset

O Hz

s [
3DH5_Ant1_2402

hgilent S pectrem knalyrer - Swapt 54

T ng I

2.402000000 GHz
o

G LI

#vg Type: RMS

= TrigFreaRun Awg|Hotd 1004100
atten: 40 dE

Center Freq
S | 2.402000000 GHz
|
StartFreq
2400500000 GHz

Stop Freq
2403500000 GHz
{Center 2.402000 GHz CF Step
:#?Rv:-s BW 30 kHz FYBW 100 kHz Sweep 3.200 ms (1001 pts) F00.000 kHz

MR NOCE| TR 50 ; TIoK 7 ORI, [ Mzn
TN ' ' I—
2 (1]

3 Freq Offset
4
5 O Hz
B
T
3
g
0
L 4] w

s [

3DHS5 Ant1_ 2441

G LIGHALTT

#vg Type: RMS

= TrigFreaRun Awg|Hotd 1004100
atten: 40 dE

Center Freq

S | 2441000000 GHz
StartFreg

2439500000 GHz

Stop Freq
2442500000 GHz

{Center 2.441000 GHz CFStep
HRes BW 30 kHz #VBW 100 kHz Sweep 3,200 ms ( } 300,000 kHz

= duto Man
I—

W WOLE| TR S0 TR WADTH FUNCTIDNVALIE &

Freq Offset
O Hz

1
2
i
4
5
-3
T
3
g
0
1

=
8

[
3DH5_Ant1_2480
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hgilent Spsctrem Analyror - Swopt Sk

T : Az oFF T
#vg Type: RMS

+- TrigFrea Run AvglHokd 100100
atten: 40 dE

Center Freq 2.480000000 GHz
e

Center Freq
2480000000 GHz

StartFreq
“2.4TES00000 GHz

Stop Freq
2481500000 GHz

iCenter 2.480000 GHz
HRes BW 30 kHz

MEF: NOLE| TR, 5

FVEW 100 kHz

o

e L

[

=
&

99% bandwidth:

DH5 Ant1 2402

hgilens Spactrem Analyror - Occapizd B
TN 5% 1 ENZE.NT! SOLALE CFF
Center Freq 2.402000000 GHz Center Freq: 2402000000 GHz

5 = Trig-FreaRun Awg|Hold: 1004100
SIFGaind mw Whtten: 40 dB

LI 10031114 KM FehIE,
Radie 5td: Nena

Radls Device: 5TS
Mir1

{Center 2.402 GHz
WRes BW 30 kHz

#UBW 100 kHz
Occupied Bandwidth Total Power
885.74 kHz

Transmit Freq Ermror 2.2 OBW Power 99.00 %
¥ dB Bandwidth 1.173 MHz x dB -26.00 dB

DH5 Ant1 2441
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gilant S peetrem Analyrnr - Occepied B9

o f L 513 | ENSE:NT] SOLAE CF LIGHAIT

Center Freq 2.441000000 GHz Center Frag: 2441000000 GHz Radie Std: Nena
= Trig-FreaRun Awg|Hold: 1004100

#IFGaint mw atten: 40 dE Radle Device: 5TS

}ms BW 30 kHz #UBW 100 kHz
Occupied Bandwidth Total Power 13.0 dBm
892.23 kHz
Transmit Freq Ermror -12.045 kHz OBW Power 99.00 %
¥ dB Bandwidth 1.217 MHz x dB -26.00 dB

A
w- Trig Free Run
atten: 40 dE

Mkr1

iCenter 248GHz N D "~ Span3MHz
#Res BW 30 kHz #/BW 100 kHz Sweep 3.2 ms|
Occupied Bandwidth Total Power 12.8 dBm
891.55 kHz
Transmit Freq Ermror 12,122 kHz OBW Power 99.00 %
¥ dB Bandwidth 1.210 MHz x dB -26.00 dB

jont 5 prctrem Analyzar . Occepied B9
AL 5 | LIGhA 10e29:34 A0 Feb 05, 202

Center Freq 2.402000000 GHz Center Freq: 2402000000 GHz Radie 5t Nena
Trig: Frea Run AvglHokd 100100
Whtten: 40 dB Radle Devize: 5TS

{Center 2. GHz
{#Res BW 30 kHz #UBW 100 kHz
Occupied Bandwidth Total Power 11.5 dBm
1.2380 MHz
Transmit Freq Ermror -10.843 kHz OBW Power 99.00 %
¥ dB Bandwidth 1.406 MHz x dB -26.00 dB

2DH5_Ant1_2441
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gilant S peetrem Analyrnr - Occepied B9
T E

Center Freq 2.441000000 GHz Gantar Frag 2411000000 G

Radie 5td Nena

“e= Trig-FreeRun AvglHokd 100100

.
SIFGaint mw atten: 40 dE

I

{Res BW 30 kHz #UBW 100 kHz

Occupied Bandwidth Total Power
1.2242 MHz
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x dB Bandwidth 1.415 MHz xdB

Radls Device: 5TS

11.1 dBm

99.00 %
-26.00 dB

E L
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 AB000000D GHz
+- Trig Frea Run AvglHokd 100100
: 40 dB

Watten: 40
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Transmit Freq Ermror -13.579 kHz OBW Power
x dB Bandwidth 1.410 MHz xdB

AT 103039 8 Fob O,

Radie 5td Nena

Radls Device: 5TS
Mir1
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Sweep 3.2 ms|

10.9 dBm

99.00 %
-26.00 dB
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40 dB
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gilant S peetrem Analyrnr - Occepied B9
b -

AL LGN 10:39:19 A0 Feb 5, 031

Center Freq 2.441000000 GHz Center Freq: 2441300000 GHz Radie 5t Nena
= = Trig-FreaRun Awg|Hold: 1004100
SIFGaind mw Whtten: 40 dB Radls Device: 5TS

I Center 2.

{Res BW 30 kHz #VBW 100 kHz

Oceupied Bandwidth Total Power

1.2327 MHz
Transmit Freq Error -20.219 kHz OBW Power 99.00 %
x dB Bandwidth 1.383 MHz x dB -26.00 dB

s STais

3DH5 Ant1 2480

E LI 10036237 MM Feh I,
Canzar Fr 480000000 GH= Radie 5td: Nena
“e= Trig-FreeRun AvglHokd 100100
: 40 dB

atten: 40 Radls Device: 5TS

icenter 248GHz ] ] B "~ Span3MHz
#Res BW 30 kHz #VBIW 100 kHz Sweep 3.2 ms

Oceupied Bandwidth Total Power 10.9 dBm
1.2211 MHz

Transmit Freq Error -17.752 kHz OBW Power 99.00 %

x dB Bandwidth 1.365 MHz x dB -26.00 dB
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6. Carrier Frequency Separation

6.1. Block diagram of test setup

Same as section 4.1

6.2. Limits

Frequency hopping systems shall have hopping channel carrier frequencies separated by a

minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the 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 125 mW.

6.3. Test procedure

(1) Connect EUT’s antenna output to spectrum analyzer by RF cable.

(2) The carrier frequency was measured by spectrum analyzer with 100 kHz RBW and 300 kHz

VBW.

6.4. Test result

Left side:
Channel 20 dB bandwidth Limit (MHz)
Mode separation (MHz) 2/3 of 20 dB Verdict
(MHz) (worse case) bandwidth
GFSK 1.008 1.119 =20.746 Pass
n/4-DQPSK 1.012 1.353 20.902 Pass
8DPSK 0.992 1.368 20.912 Pass
Right side:
Channel 20 dB bandwidth Limit (MHz)
Mode separation (MHz) 2/3 of 20 dB Verdict
(MHz) (worse case) bandwidth
GFSK 1.010 1.119 =20.746 Pass
/4-DQPSK 0.996 1.365 =0.910 Pass
8DPSK 1.020 1.368 20.912 Pass
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6.5. Original test data

Left side:

DH5 Ant1 Hop

&AL - r e e e

Center Freq 2.441500000 GHz Thug Typs: RMS
LT W Trig Fres Run AvglHold: 500800
: 40 dB

fillg —~=
I G Lo atten: 40

Center Freq
2441500000 GHz|

—

StartFreq
2440500000 GHz
[
i Stop Freq
2.442500000 GHz
I

CF Step
200.000 kHz,
Ao Man

Freq Offset
O Hz

iStart 2440500 GHz " Stop 2442500 GHz
#Res BW 100 kHz #VEBW 300 kHz Sweep 1.000 ms (1001 pts)

2DH5 Ant1 Hop

hgilent S pectrem knalyrer - Swapt 54
AL 5

Center Freq 2.441500000 GHz
2

| EE!INT] SOUIE CF LY5HA

#vg Type: RMS

= Trig:Frea Run AvglHokd 500800
atten: 40 dE

il >
sl o

Center Freq
2441500000 GHz|

—
StartFreq
2440500000 GHz
[

g Stop Freq
2.442500000 GHz
I

CF Step
200.000 kHz,
Ao Man

Freq Offset
O Hz

iStart 2440500 GHz " Stop 2442500 GHz
#Res BW 100 kHz #VEBW 300 kHz Sweep 1.000 ms (1001 pts)

STATLE

3DH5 Ant1 Hop
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hgilent Spsctrem Analyror - Swopt Sk

T E T e

#vg Type: RMS

“e= TrigFreeRun AvglHokd 500800
atten: 40 dE

iStart 2440500 GHz
#Res BIW 100 kHz #VEW 300 kHz

Right side:

hgilens Spactrem Analyror - Swopt $4
I E | 7 LYGHALT
Center Freq 2.441500000 GHz #Avg Type: RIS
LT W = Trig FreaRun AwglHold 50000

Whtten: 40 dB

il >
sl o

Center Freq
2441500000 GHz|

—

StartFreq
2440500000 GHz

Stop Freq
2442500000 GHz
I

CF Step
200.000 kHz,
Ao Man

Freq Offset
O Hz

iStart 2440500 GHz " Stop 2442500 GHz
#Res BW 100 kHz #VEBW 300 kHz Sweep 1.000 ms (1001 pts)

STATLE

2DH5 Ant1 Hop
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hgilent S pectrem knalyrer - Swapt 54
L E | ENZE:INT] SCUILLE CFF L¥iH

#hvg Type: RM&

Center Freq 2.441500000 GHz
WiE Widy ~+—- 1TE Fres Run
Whtten: 40 B
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Center Freq
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StartFreq
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[

: Stop Freq
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|

CF Step
200.000 kHz,
Ao Man

Freq Offset
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iStart 2440500 GHz ) - ) " Stop 2442500 GHz
#Res BW 100 kHz #VEBW 300 kHz Sweep 1.000 ms (1001 pts)

STATLE

3DH5 Ant1 Hop

T : | RS e e

Center Freq 2.441500000 GHz #hvg Type: RMS
N0 Wiy —r= Trig: Frea Run AwglHold: 500800
L ow Whtten: 40 dB

Center Freq
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—
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2440500000 GHz
[

: Stop Freq
2442500000 GHz
I

CF Step
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Ao Man
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Start 2440500 GHz D ) ~ stop 2 2
{#Res BW 100 kHz #VEW 300 kHz Svieep 1.000 ms (1001 pts)

T
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7. Number of Hopping Channel

7.1. Block diagram of test setup

Same as section 4.1

7.2. Limits

Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels.

7.3. Test procedure

(1) Connect EUT’s antenna output to spectrum analyzer by RF cable.

(2) The number of hopping channels was measured by spectrum analyzer with 100 kHz RBW
and 300 kHz VBW.

7.4. Test result

Left side:
Mode Number of hopping channels Limit Verdict
GFSK 79 >15 Pass
n/4-DQPSK 79 >15 Pass
8DPSK 79 >15 Pass
Right side:
Mode Number of hopping channels Limit Verdict
GFSK 79 >15 Pass
n/4-DQPSK 79 >15 Pass
8DPSK 79 >15 Pass
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7.5. Original test data

Left side:

DH5 Ant1 Hop

hgilens Spactrem Analyror - Swopt $4
I E | EMEE:NT] SOUN T L¥3hA
Center Freq 2.441750000 GHz #Avg Type: RIS
it —+—- 1T FreaRun AwglHold 50000

Whtten: 40 dB

(Start 240000 GHz
#Res BIW 100 kHz #VEW 300 kHz

Center Freq
2441750000 GHz|

—
StartFreq
2400000000 GHz
[

? Stop Freq
2483500000 GHz
I
CF step
8350000 MHz
| Man
Freq Offset
O Hz

“Stop 248350 GHz,
8.000 ms (1001 pts)

Agilent S pectram Analyrer - Swept Sk
L E | ENEENT] SOL0 B LEHA
Center Freq 2.441750000 GHz $hvg Type: RMS

5 AvglHold=E00i500

4B
Ref 30.00 dBm

Start 240000 GHz
#Res BIW 100 kHz #VEW 300 kHz

Center Freq
2441750000 GHz|

—
StartFreq
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[

? Stop Freq
2483500000 GHz
I

CF Step
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Ao Man

Freq Offset
O Hz

“Stop 248350 GHz,
8.000 ms (1001 pts)

3DH5 Ant1 Hop
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hgilens Spactrem Analyror - Swopt $4
TN 513 | ENSE:NT] SOLR T LYGHA
Center Freq 2.441750000 GHz #hvg Type: RMS

= TrigFreaRun AwglHold 50000
Whtten: 40 dB

Center Freq
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—
StartFreq
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[

: Stop Freq
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R

CFStep
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(Start 240000 GHz ) - ) - “Stop 248350 GHz,
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Right side:
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Center Freq
2441750000 GHz|

—
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-
: Stop Freq
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I
CF step
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{#Res BW 100 kHz #VEW 300 kHz

2DH5 Ant1 Hop
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hgilent S pectrem knalyrer - Swapt 54
s E |

Center Freq 2.441750000 GHz
Y Trig: Fres Run
Whtten: 40 B
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#Res BIW 100 kHz #VEW 300 kHz

vy Type: RMS

Ay glHotd>E00i500
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—
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Stop Freq
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R

CF Step
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—
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Stop Freq
2483500000 GHz
I

CF Step
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Ao Man

Freq Offset
O Hz
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8. Dwell Time

8.1. Block diagram of test setup
Same as section 4.1
8.2. Limits

The average time of occupancy 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.

8.3. Test procedure

(1) Connect EUT’s antenna output to spectrum analyzer by RF cable.
(2) The test period: T= 0.4 Second/Channel x 79 Channel = 31.6 s
(3) Measure the hopping number and on time of each pulse with spectrum analyzer in zero span

set, and calculate dwell time with formula Dwell time = total hops *pulse’s on time.

8.4. Test result

Left side:
Mode Dwell time (s) P“'se(;‘;;‘ iMe | Total hops|  Limit Verdict
DHA1 0.122 0.37 330 <400 ms Pass
DH3 0.260 1.62 160 <400 ms Pass
DH5 0.344 2.87 120 <400 ms Pass
2DHA1 0.121 0.38 320 <400 ms Pass
2DH3 0.228 1.63 140 <400 ms Pass
2DH5 0.345 2.88 120 <400 ms Pass
3DHA1 0.110 0.38 290 <400 ms Pass
3DH3 0.260 1.63 160 <400 ms Pass
3DH5 0.259 2.88 90 <400 ms Pass
Note: Dwell time = total hops *pulse’s on time.
Right side:
Mode Dwell time (s) P“'se(;‘;;‘ iMe | Total hops|  Limit Verdict
DHA1 0.121 0.37 330 <400 ms Pass
DH3 0.244 1.62 150 <400 ms Pass
DH5 0.316 2.87 110 <400 ms Pass
2DH1 0.125 0.38 330 <400 ms Pass
2DH3 0.260 1.63 160 <400 ms Pass
2DH5 0.259 2.88 90 <400 ms Pass
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3DH1 0.109 0.37 290 <400 ms Pass

3DH3 0.276 1.63 170 <400 ms Pass

3DH5 0.288 2.88 100 <400 ms Pass
Note: Dwell time = total hops *pulse’s on time.

8.5. Original test data
Left side:

DH1 Ant1 Hop
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Swi

Center Freq
2441000000 GHz|

StartFreq
2441000000 GHz

Stop Freq
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CF Step
B0.000 kHz,
Ao Man

Freq Offset
O Hz

DH3 Ant1 Hop

Page 45 of 114



Dongguan Dongdian Testing Service Co., Ltd.

Report No.: DDT-R20042819-1E4

hgilent S pectrem knalyrer - Swapt 54
i A E | ENEE T | SOUILE O Ly3hA
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CF Step
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Center Freq
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Stop Freq
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Res BW 1.0 MHz
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#VEW 3.0 MHz
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Sweep 20.26 ms (3000 pts)

Center Freq
2441000000 GHz|

StartFreq
2441000000 GHz

Stop Freq
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CF Step
1000000 MHz
Man

Freq Offset
O Hz
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hgilent S pectrem knalyrer - Swapt 54
T -
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hgilent S pectrem knalyrer - Swapt 54
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CF Step
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hgilent S pectrem knalyrer - Swapt 54
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hgilent S pectrem knalyrer - Swapt 54
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CF Step
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hgilent S pectrem knalyrer - Swapt 54
s E |
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Right side:
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Page 51 of 114



Dongguan Dongdian Testing Service Co., Ltd.

Report No.: DDT-R20042819-1E4

hgilent S pectrem knalyrer - Swapt 54
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