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Summary of Test Results
IC Rules Test Items Measured Result
i . . [dBuV]: 4.454MHz
RSS-Gen Section 8.8 Conducted Emissions 49.89 (Margin -6.11dB) - QP Pass
RSS-247 Section 5.5 Radiated Emissions [dBuV/m at 3m]: 6.53MHz Pass
RSS-Gen Section 8.9 36.22 (Margin -3.78dB) - PK
RSS-247 Section 5.5 Band Edge Meet the requirement of limit Pass
RSS-247 Section 5.1(b) Power [dBm]: 8.83
RSS-247 Section 5.4(b) Conducted Output Power Pass
RSS-247 Section 5.1(d) Number of Hopping Channels Meet the requirement of limit Pass
RSS-247 Section 5.1(b) Hopping Channel Separation Meet the requirement of limit Pass
RSS-247 Section 5.1(d) Dwell Time Meet the requirement of limit Pass
N/A Antenna Requirement Meet the requirement of limit Pass

Declaration of Conformity:

The test results with all measurement uncertainty excluded are presented in accordance with the regulation
limits or requirements declared by manufacturers.

Comments and Explanations:

The declared of product specification for EUT presented in the report are provided by the manufacturer, and
the manufacturer takes all the responsibilities for the accuracy of product specification.
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1 General Description

11

Information

1.1.1 Product Details

The device has 5 configurations as below:

Brand name

Model Name

Product Name

Part Number

Description

Sterling-LWB5+ 802.11a/b/g/n/ac

Module with Bluetooth 5.0

Laird Connectivity Sterling LWB5+ Module with Bluetooth 5.0 453-00045 Chip Antenna
. - . Sterling-LWB5+ 802.11a/b/g/n/ac
Laird Connectivity Sterling LWB5+ Module with Bluetooth 5.0 453-00046 MHF4 Connector
. - . Sterling-LWB5+ 802.11a/b/g/n/ac .
Laird Connectivity Sterling LWB5+ Module with Bluetooth 5.0 453-00047 RF Trace Pin
. M.2 PCI-E Card
Laird Connectivity | Sterling Lwes+ | SteNing-LWB5+ 802. 11alblg/n/ac| 453 55048 | w/SDIO and UART
Module with Bluetooth 5.0
Interface
Laird Connectivity Sterling LWBS5+ Sterling-LWB5+ 802.11a/b/g/n/ac 453-00049 M.2 PCI-E Card w/USB

and USB Interface

+ Part Number: 453-00046 was selected as a representative one for the final test

1.1.2 Specification of the Equipment under Test (EUT)

RF General Information

Freq“?,\’}lm)Range B",f/le;ggth el 'zm‘;)ency Channel Number Data Rate
2400-2483.5 BR 2402-2480 0-78 [79] 1 Mbps
2400-2483.5 EDR 2402-2480 0-78 [79] 2 Mbps
2400-2483.5 EDR 2402-2480 0-78 [79] 3 Mbps

Note 1: RF output power specifies that Maximum Peak Conducted Output Power.
Note 2: Bluetooth BR uses a GFSK.
Note 3: Bluetooth EDR uses a combination of m/4-DQPSK and 8DPSK.

Report No.: CR061103AD
Report Version: Rev. 01
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1.1.3 Antenna Details

Ant. Laird Part Antenna
No. Manufacturer Model Number Type | Connector Gain (dBi)
1 Laird 2.4/5.5 GHz Dipole 001-0009 Dipole | RP-SMA 2.0
Antenna
2 Laird FlexPIFA 001-0021 PIFA [IPEX MHF4L 2.5
3 Laird Mini NanoBlade Flex |EMF2449A1-10MHA4L DFi)p?o?e IPEX MHF4L 2.79
4 Laird Nanoblade ENB2449A1-10MH4L DPi;:oEI;e IPEX MHF4L 2.0
Chip
5 ACX AD1608-A2455AAT/LF NA N/A 1.0
Antenna

1.1.4 Power Supply Type of Equipment under Test (EUT)

Power Supply Type

3.3 Vvdc

1.1.5 Accessories

N/A

Report No.: CR061103AD
Report Version: Rev. 01
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1.1.6 Channel List

Frequency band (MHz) 2400~2483.5
Channel Frisﬁﬁgcy Channel Frisﬁﬁgcy Channel Frﬁgﬁﬁgcy Channel Frigﬁﬁgcy

0 2402 20 2422 40 2442 60 2462
1 2403 21 2423 41 2443 61 2463
2 2404 22 2424 42 2444 62 2464
3 2405 23 2425 43 2445 63 2465
4 2406 24 2426 44 2446 64 2466
5 2407 25 2427 45 2447 65 2467
6 2408 26 2428 46 2448 66 2468
7 2409 27 2429 47 2449 67 2469
8 2410 28 2430 48 2450 68 2470
9 2411 29 2431 49 2451 69 2471
10 2412 30 2432 50 2452 70 2472
11 2413 31 2433 51 2453 71 2473
12 2414 32 2434 52 2454 72 2474
13 2415 33 2435 53 2455 73 2475
14 2416 34 2436 54 2456 74 2476
15 2417 35 2437 55 2457 75 2477
16 2418 36 2438 56 2458 76 2478
17 2419 37 2439 57 2459 77 2479
18 2420 38 2440 58 2460 78 2480
19 2421 39 2441 59 2461 --- ---

Report No.: CR061103AD
Report Version: Rev. 01
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1.1.7 Test Sample Information
Part Number: 453-00046

Radiated Emission: COEE408001AE
MAC Number of Test Sample AC Power Line Conducted Emission: COEE408001AE
Antenna Port Conducted: COEE408001AE

Part Number: 453-00048

Radiated Emission: COEE4080043B
MAC Number of Test Sample AC Power Line Conducted Emission: COEE4080043B
Antenna Port Conducted: COEE4080043B

Part Number: 453-00049

Radiated Emission: COEE40800438
MAC Number of Test Sample AC Power Line Conducted Emission: COEE40800438
Antenna Port Conducted: COEE40800438

1.1.8 Test Tool and Duty Cycle

Test Tool Bluetool, Version: 1.9.8.6
Modulation Mode Duty Cycle Of Test Signal (%) Duty Factor (dB)
DHS 78.94% 1.03
3DH5 79.07% 1.02

1.1.9 Power Index of Test Tool

; Test Frequency (MHz)
Modulation Mode
2402 2441 2480
GFSK/1Mbps 8 8 8
T/4-DQPSK /2Mbps 12 12 12
8DPSK/3Mbps 12 12 12
Report No.: CR061103AD Page : 8 of 105
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1.2 Local Support Equipment List

Support Equipment List (Part Number: 453-00046_ SDIO)

No. Equipment Brand Model FCC ID Remarks
1 Carrier Board Laird DVK-LWB5+ Provided by applicant.
2 Fixture Laird SU60-SOMC Provided by applicant.
3 DC Cable ICC DCC-10m-R
4 DC Cable ICC DCC-10m-B
5 Notebook DELL Latitude E6430
6 D(S:UF;%‘I’;” GWINSTEK GPC-60300
7 50Q terminator

Support Equipment List (Part Number: 453-00046_ USB)

No. Equipment Brand Model FCC ID Remarks
1 Carrier Board Laird DVK-LWB5+ Provided by applicant.
2 D(S:UF;%\II;er GWINSTEK GPC-60300 Provided by applicant.
USB Cable I-Gota micro to A
4 Notebook DELL Latitude E6430

50Q terminator

Report No.: CR061103AD
Report Version: Rev. 01
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Support Equipment List (Part Number: 453-00048)

No. Equipment Brand Model FCC ID Remarks
1 Carrier Board Laird LWB5+,M.2 Provided by applicant.
2 Fixture Laird SUB60-SOMC Provided by applicant.
3 DC Cable ICC DCC-10m-R
4 DC Cable ICC DCC-10m-B
5 Notebook DELL Latitude E6430
6 Dgu';c[’)‘f;er GWINSTEK GPC-60300
7 50Q terminator

Support Equipment List (Part Number: 453-00049)

No. Equipment Brand Model FCC ID Remarks
1 Carrier Board Laird LWB5+,M.2 Provided by applicant.
2 Dgu';%‘f;er GWINSTEK GPC-60300 Provided by applicant.
3 USB Cable I-Gota micro to A
4 Notebook DELL Latitude E6430
50Q terminator

Report No.: CR061103AD
Report Version: Rev. 01
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Test Setup Diagram —Part Number: 453-00046_ SDIO

500 terminator

Carner Board
EUT

Fixture

DC, 10m (x2)

DC Power
Supply

Note: The notebook is disconnected from EUT and removed from test table when EUT is set to transmit
continuously.

Test Setup Diagram —Part Number: 453-00046_ USB

500 terminator

Caprier Board

EUT
USE, 1m
MNotebook
Report No.: CR061103AD Page : 11 of 105
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Test Setup Diagram —Part Number: 453-00048

500 terminator

T

[ ]

Carrier Beard

EUT

Fixture

DC, 10m (x2)

|
DC Power
Supply

Note: The notebook is disconnected from EUT and removed from test table when EUT is set to transmit
continuously.

Test Setup Diagram —Part Number: 453-00049

500 terminatar

Carrier Board

Moteboaok
Report No.: CR061103AD Page : 12 of 105
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For conducted emission

Test Setup Diagram —Part Number: 453-00046_ SDIO

Antenna

Carner Board
EUT

Fixture

OC, 10m (x2)

|
DC Power
Supply

Note: The notebook is disconnected from EUT and removed from test table when EUT is set to transmit
continuously.

Test Setup Diagram —Part Number: 453-00046_ USB

Antenna

Carner Board

EUT
USE, 1m
Motebook
Report No.: CR061103AD Page : 13 of 105
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Test Setup Diagram —Part Number: 453-00048

Antenna

Carrier Board
EUT

Fixture

DC, 10m (x2)

[
DC Power
Supply

Note: The notebook is disconnected from EUT and removed from test table when EUT is set to transmit
continuously.

Test Setup Diagram —Part Number: 453-00049

Antenna

)

Carner Board

EUT
B, 1m
Moteboaok
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1.4 Test Equipment List and Calibration Data
Test Item Conducted Emission
Test Site Conduction room 1/ (CO01-WS)
Test Date Aug. 18, 2020
Instrument Manufacturer Model No. Serial No. Calibration Date | Calibration Until
Receiver R&S ESR3 101658 Dec. 12, 2019 Dec. 11, 2020
LISN R&S ENV216 101579 Mar. 12, 2020 Mar. 11, 2021
RF Cable-CON Woken CFD200-NL CFD200-NL-001 Oct. 22, 2019 Oct. 21, 2020
Measurement AUDIX e3 6.120210k NA NA
Software
Note: Calibration Interval of instruments listed above is one year.
Test Item Radiated Emission
Test Site 966 chamberl / (03CHO1-WS)
Test Date Jul. 31 ~ Aug. 11, 2020
Instrument Manufacturer Model No. Serial No. Calibration Date Calibration Until
Spectrum Analyzer R&S FSV40 101498 Dec. 17, 2019 Dec. 16, 2020
Receiver R&S ESR3 101657 Feb. 14, 2020 Feb. 13, 2021
Bilog Antenna SCHWARZBECK VULB9168 VULB9168-522 Jul. 10, 2020 Jul. 09, 2021
HOE”G’fféeG””a SCHWARZBECK BBHA9120D | BBHA 9120 D 1096 |  Dec. 12, 2019 Dec. 11, 2020
Holrgé_’:ltggna SCHWARZBECK BBHA 9170 BBHA 9170517 Nov. 15, 2019 Nov. 14, 2020
Loop Antenna R&S HFH2-Z2 100330 Nov. 13, 2019 Nov. 12, 2020
Loop Antenna Cable KOAX KABEL 101354-BW 101354-BW Oct. 07, 2019 Oct. 06, 2020
Preamplifier EMC EMC02325 980225 Jul. 03, 2020 Jul. 02, 2021
Preamplifier Agilent 83017A MY39501308 Oct. 08, 2019 Oct. 07, 2020
Preamplifier EMC EMC184045B 980192 Jul. 21, 2020 Jul. 20, 2021
RF Cable EMC EMClO"’;)SOM'SM'BO 181106 Oct. 07, 2019 Oct. 06, 2020
RF Cable HUBER+SUHNER SUCOFLEX104 MY16019/4 Oct. 07, 2019 Oct. 06, 2020
RF Cable HUBER+SUHNER SUCOFLEX104 MY16014/4 Oct. 07, 2019 Oct. 06, 2020
LF cable 1M EMC EMCCE DAY NM-N 160502 Oct. 07, 2019 Oct. 06, 2020
LF cable 3M Woken CFD400NL-LW CFD400NL-001 Oct. 07, 2019 Oct. 06, 2020
LF cable 10M EMC CFD400-E CFD400-001 Oct. 18, 2019 Oct. 17, 2020
Measurement AUDIX e3 6.120210g NA NA
Software

Note: Calibration Interval of instruments listed above is one year.

Report No.: CR061103AD
Report Version: Rev. 01
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Test Item RF Conducted
Test Site (THO1-WS)
Test Date Jul. 31 ~ Aug. 31, 2020
Instrument Manufacturer Model No. Serial No. Calibration Date Calibration Until
Spectrum Analyzer R&S FSV40 101063 Apr. 30, 2020 Apr. 29, 2021
Power Meter Anritsu ML2495A 1241002 Oct. 23, 2019 Oct. 22, 2020
Power Sensor Anritsu MA2411B 1207366 Oct. 23, 2019 Oct. 22, 2020
DC POWER GW INSTEK GPC-6030D GES855395 Oct. 29, 2019 QOct. 28, 2020
SOURCE
Measurement Sporton Sporton_1 1.3.30 NA NA
Software

Note: Calibration Interval of instruments listed above is one year.

1.5 Test Standards

RSS-247 Issue 2 February 2017

RSS-Gen Issue 5 March 2019 Amendment 1
ANSI C63.10-2013

ANSI C63.4-2014

1.1 Reference Guidance

FCC KDB 558074 D01 15.247 Meas Guidance v05r02

1.2 Deviation from Test Standard and Measurement Procedure

None

1.3 Measurement Uncertainty

The measurement uncertainties given below are based on a 95% confidence level (based on a coverage
factor (k=2)).

Measurement Uncertainty

Parameters Uncertainty
Bandwidth +34.130 Hz
Conducted power +0.808 dB
Power density +0.583 dB
Conducted emission +2.715 dB
AC conducted emission +2.92 dB
Radiated emission < 1GHz +3.41 dB
Radiated emission > 1GHz +4.59 dB
Time 10.1%
Report No.: CR061103AD Page : 16 of 105
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2.1 Testing Facility

Test Laboratory International Certification Corp.
Test Site COO01-WS, 03CHO1-WS, THO1-WS
Address of Test Site Nq. 3-1, Lane 6, Wen San 3rd St., Kwei Shan District, Tao Yuan City 333,
Taiwan, R.O.C.

» FCC Designation No.: TwW2732
» FCC site registration No.: 181692
> ISED#: 10807A

» CAB identifier: Tw2732

2.2 The Worst Test Modes and Channel Details

Test item Mode Test I(:'\r/lei_?zt;ency Data Rate (Mbps) |Test Configuration
Conducted Emissions
Radiated Emissions < 1GHz GFSK 2402 1Mbps 1.2,3,4
GFSK 1Mbps
1
8DPSK 2402, 2441, 2480 3Mbps
Radiated Emissions > 1GHz
GFSK 1Mbps
8DPSK 2402 3Mbps 3
GFSK 2402, 2441, 2480 1Mbps
Conducted Output Power 1/4 DQPSK 2402, 2441, 2480 2Mbps 1,3
8DPSK 2402, 2441, 2480 3Mbps
GFSK 2402~2480 1Mbps
Number of Hopping Channels /4 DQPSK 2402~2480 2Mbps 1
8DPSK 2402~2480 3Mbps
Hopping Channel Separation GFSK 2402, 2441, 2480 1Mbps
2055 ag o San S 1/4DQPSK | 2402, 2441, 2480 2Mbps 1
P 8DPSK 2402, 2441, 2480 3Mbps
GFSK 2441 1Mbps
Dwell Time /4 DQPSK 2441 2Mbps 1
8DPSK 2441 3Mbps

NOTE:

1. The EUT was pretested with 3 orientations placed on the table for the radiated emission measurement —
X, Y, and Z-plane. The Z-plane results were found as the worst case and were shown in this report.
2. Test configurations are as below
Configuration 1: Part Number: 453-00046(SDIO) with PCB Dipole Antenna
Configuration 2: Part Number: 453-00046(USB) with PCB Dipole Antenna
Configuration 3: Part Number: 453-00048 with PCB Dipole Antenna
Configuration 4: Part Number: 453-00049 with PCB Dipole Antenna
3. 50Q terminator was connected to antenna port of EUT for radiated emission measurement.
4. Test antenna port of configuration 3 is worst antenna port found after pretest.

Report No.: CR061103AD Page : 17 of 105
Report Version: Rev. 01
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3 Transmitter Test Results
3.1 Conducted Emissions

3.1.1 Limit of Conducted Emissions

Conducted Emissions Limit

Frequency Emission (MHz) Quasi-Peak Average
0.15-0.5 66 - 56 * 56 - 46 *

0.5-5 56 46

5-30 60 50

Note 1: * Decreases with the logarithm of the frequency.

3.1.2 Test Procedures

1. The device is placed on a test table, raised 80 cm above the reference ground plane. The vertical
conducting plane is located 40 cm to the rear of the device.

2. The device is connected to line impedance stabilization network (LISN) and other accessories are
connected to other LISN. Measured levels of AC power line conducted emission are across the 50 Q
LISN port.

AC conducted emission measurements is made over frequency range from 150 kHz to 30 MHz.
This measurement was performed with AC 120V/60Hz

3.1.3 Test Setup

- Vertical Ground
Reference Plane

Receiver

H Test
‘ EUT ‘

80cm

LISN v

Horizontal Ground Reference Plane

Note: 1. Support units were connected to second LISH.

2. Both of LISNs (AMMN) are 80 cm from EUT and at least 80 cm from other units
and other metal planes

Report No.: CR061103AD Page : 18 of 105
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3.1.4 Test Result of Conducted Emissions

Configuration 1

Modulation Mode GFSK Test Freq. (MHz) 2402
Power Phase Line
Test by : Alex Tsai Temperature: 24°C Humidity: 60%
30 Level (dBuV)

T0

5 CISPRICNSIVCCI-B AV

2
40 E
30 il
20
10
0
0.15 0.5 1 2 5 10 20 30
Frequency (MHz)
Freq Level Limit Ower Read LISN cable
Line Limit Lewel factor loss Remark
MHz dBuWv dBuv dB dBuV dB dB
1 1.032 22.73 46.00 -23.27 12.98 9.63 0.12 RAwverage
2 1.032 39.76 56.00 -16.24 30.01 %.63 0.12 QP
3 3.547 1%.52 46.00 -26.48 9.60 .65 0.27 RAwverage
4 3.547 25.87 56.00 -30.13 15.95 %.65 0.27 QP
5 4.454 35.31 46.00 -10.69 25.36 %.65 0.30 Awverage
[&x 4.454 49.89 56.00 -§.11 39.94 9.5 0.30 QP
7 5.41% 21.81 00 -28.1% 11.83 9.66 0.32 Average
8 5.41% 26.53 &0.00 -33.47 16.55 &%.66 0.32 QP
4 16.055 31.%1 00 -18.08 21.59 8.71 0.6l Awverage
10 16.055 40.%5 60.00 -1%.05 30.63 9.71 0.61 QP
11 15.428 25%.51 00 -20.4% 1%.14 8.72 0.65 Average
12 15.428 35.28 60.00 -24.72 24.91 9.72 0.65 QP
Note 1: Level (dBuV) = Read Level (dBuV) + LISN Factor (dB) + Cable Loss (dB).
2: Over Limit (dB) = Level (dBuV) — Limit Line (dBuV).
Report No.: CR061103AD Page : 19 of 105
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Modulation Mode GFSK Test Freq. (MHz) 2402
Power Phase Neutral

Test by : Alex Tsai Temperature: 24°C Humidity: 60%

Level (dBuV)

80
T0
CISPR/ICNS/VCCI-B
CI|SPRICNS/VCCI-B AV
50 |
40 2
: g
30
20
10
0
0.15 0.5 1 2 5 10 20 30
Freguency (MHz)
Freq Level Limit Ower Read LISN cable
Line Limit Lewel factor loss PRemark
MH=z dBuV  dBuV dB dBuVvV dB dB
1 1.043 20.79 6.00 -25.21 1l.02 9.65 0.12 Awverage
2 1.043 8.16 6.00 -17.8 8.39 9.65 0.12 QF
3 2.334 .51 6.00 -17.49 8.65 9.66 0.20 Awerage
4 2.334 31.90 6.00 -24.10 22.04 9. 66 0.20 QF
5 4.4783 32.98 .00 -13.02 23.00 9.68 0.30 Awerage
(2 4.478 45.09 56.00 -10.91 35.11 9.68 0.30 QF
7 9.352 36.02 00 -13.98 25.91 9.73 0.38 Awverage
8 9.352 34.38 60.00 -25.62 24.27 9.73 0.38 QP
9 16.140 37.63 00 -12.37 27.20 g9.81 0.62 Awerage
10 16.140 43.01 &0.00 -1€.99% 32.58 g9.81 0.62 QP
11 19.428 31.9¢6 00 -18.04 21.47 9.54 0.65 Awerage
1z 19.428 37.88 &0.00 -22.12 27.39 9.54 0.65 QP

Note 1: Level (dBuV) = Read Level (dBuV) + LISN Factor (dB) + Cable Loss (dB).
2: Over Limit (dB) = Level (dBuV) — Limit Line (dBuV).

Report No.: CR061103AD Page : 20 of 105
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Configuration 2

Modulation Mode GFSK Test Freq. (MHz) 2402
Power Phase Line
Test by : Alex Tsai Temperature: 24°C Humidity: 60%

[ I R e X
=

=
[N =

Level (dBuV)

80
T0
CISPR/ICNS/VCCI-B
\ C|SPRICNSWVCCI-B AV
50 |
40 B
30
1
20
10
0
0.15 0.5 1 2 5 10 20 30
Freguency (MHz)
Freq Level Limit Ower Read LISN cable
Line Limit Lewel factor loss PRemark
MH=z dBuV  dBuV dB dBuVvV dB dB
0.177 27.54 4.64 -27.10 17.8 9.63 0.06 Awverage
0.177 39.74 &4.64 -24.90 30.0% 9.63 0.0e QF
0.466 22.21 6.58 -24.37 12.49 9.63 0.0% Awerage
0.466 32.01 6.58 -24.57 22.29 9.63 0.0% QF
1.043 22.80 .00 -23.20 13.05 9.63 0.12 Awerage
1.043 39.28 .00 -16.72 29.53 9.63 0.12 QF
2.155 28.00 .00 -18.00 18.17 9.64 0.19 Awerage
2.155 33.64 6.00 -22.36 23.81 G9.64 0.1% QP
4.407 22.85 .00 -23.15 12.%90 9.65 0.30 Awerage
4.407 30.1¢ 56.00 -25.834 20.21 9.65 0.30 QP
9.861 20.48 00 -25.52 10.40 9.69 0.3% Awerage
9.861 26.22 60.00 -33.78 16.14 9.69 0.3% QP

Note 1: Level (dBuV) = Read Level (dBuV) + LISN Factor (dB) + Cable Loss (dB).
2: Over Limit (dB) = Level (dBuV) — Limit Line (dBuV).
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Modulation Mode GFSK Test Freq. (MHz) 2402
Power Phase Neutral

Test by : Alex Tsai Temperature: 24°C Humidity: €0%

Level (dBuV)

80
T0
CISPRICNS/VCCI-B
C|SPRICNS/VCCI-B AV
>0 |
40
30 1
20
10
0
0.15 0.5 1 2 5 10 20 30
Frequency (MHz)
Freq Level Limit Ower Read LISN cable
Line Limit Lewel factor loss PRemark
MH=z dBuV  dBuV dB dBuVvV dB dB
1 0.168 26.45 & -28.63 1l6.74 9.66 0.05 Awverage
2 0.168 39.24 & g -25.8 29.53 9.66 0.05 QF
3 0.474 .41 6.45 -18.04 8.67 9.65 0.0% Awverage
4 0.474 36.28 6.45% -20.17 26.54 9.65 0.0 QF
5 1.043 24.54 .00 -21.46 14.77 9.65 0.12 Awerage
& 1.043 37.86 .00 -18.14 8.09 9.65 0.12 QF
7% 2.461 30.30 6.00 -15.70 20.43 9. 66 0.21 Awerage
8 2.461 36.08 .00 -19.94 2§.19 9.66 0.21 QF
9 4.454 2g6.01 .00 -19.99 16.03 9.68 0.30 Awerage
10 4.454 34.79 56.00 -21.21 24.81 9.68 0.30 QF
11 10.125 25.37 00 -24.63 15.25 9.73 0.39 Awerage
12 10.125 31.15 &0.00 -28.85 21.03 9.73 0.3% QP

Note 1: Level (dBuV) = Read Level (dBuV) + LISN Factor (dB) + Cable Loss (dB).

2: Over Limit (dB) = Level (dBuV) — Limit Line (dBuV).
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Configuration 3

Modulation Mode GFSK Test Freq. (MHz) 2402
Power Phase Line
Test by : Alex Tsai Temperature: 24°C Humidity: 60%

Level (dBuV)

B0
T0
CISPRICNS/VCCI-B
o CI|SPRICNS/VCCI-B AV
50 i
40 2 1"'|
30 A i '|1|
20
10
0
0.15 0.5 1 2 5 10 20 30
Frequency (MHz)
Freq Level Limit Over Read LISN cable
Line Limit Lewel factor loss Remark
MH=z dBuWV  dBuWV dB dBuV dB dB
1 1.048 22.05 4§.00 -23.95 12.30 9.63 0.12 Awerage
2 1.048 39.44 56.00 -le.56 29.69 9.63 0.12 QP
3 2.339 24.01 46.00 -21.99 14.17 9.64 0.20 Awerage
4 2.339% 26.52 56.00 -29.48 16.68 9.64 0.20 QF
5 3.48 20.05 46.00 -25.95 10.13 9.65 0.27 Awverage
& 3.48 25.63 56.00 -30.37 15.71 9.65 0.27 QP
7 4.516 35.40 46.00 -10.60 25.44 9.66 0.30 Awerage
gw 4.516 49.13 56.00 -6.8 39.17 9.66 0.30 QF
9 5.405 21.8 50.00 -28.17 1l.8 9.66 0.32 Awverage
10 5.405 26.45 &0.00 -33.55 16.47 9.66 0.32 QP
11 15.580 2%.52 5S0.00 -20.48 1%.20 9.71 0.61 Awerage
12 15.580 39.3% &0.00 -20.61 2%.07 9.71 0.61 QP

Note 1: Level (dBuV) = Read Level (dBuV) + LISN Factor (dB) + Cable Loss (dB).
2: Over Limit (dB) = Level (dBuV) — Limit Line (dBuV).
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Modulation Mode GFSK Test Freq. (MHz) 2402
Power Phase Neutral

Test by : Alex Tsai Temperature: 24°C Humidity: 60%

Level (dBuV)

80
T0
CISPRICNS/INCCI-B
\ C|SPRICNS/VCCI-B AV
50
b | i
I
40 2 I
4
30 ! )
20
10
0
0.15 0.5 1 2 5 10 20 30
Fregquency (MHz)
Freq Level Limit Over Read LISN cable
Line Limit Lewel factor loss Remark
MH=z dBuV  dBuV dB dBuvV dB dB
1 1.042 21.63 .00 -24.37 11.86 9.65 0.12 Awerage
2 1.042 38.15 6.00 -17.85 2B8.38 9.65 0.12 QF
3 2.333 2B.44 6.00 -17.56 18.58 9.66 0.20 Awerage
4 2.333 3l.63 6.00 -24.37 21.77 9.66 0.20 QP
5 4.516 32.59 46.00 -13.41 22.61 9.68 0.30 Awerage
(2 4.516 45.28 56.00 -10.72 35.30 9.68 0.30 QP
7 9.266 19.63 50.00 -30.37 g9.52 9.73 0.38 Awerage
8 9.266 25.39 60.00 -34.61 15.28 9.73 0.38 QP
9 16.140 37.05 50.00 -12.95 26.62 g9.81 0.62 Awerage
10 16.140 43.22 &0.00 -1l€.78 32.79 g9.81 0.2 QP
11 1%.450 34.15 50.00 -15.85 23.66 9.54 0.65 Awerage
1z 1%.450 3%.42 &0.00 -20.58 28.93 9.54 0.65 QP

Note 1: Level (dBuV) = Read Level (dBuV) + LISN Factor (dB) + Cable Loss (dB).

2: Over Limit (dB) = Level (dBuV) — Limit Line (dBuV).
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Configuration 4

Modulation Mode GFSK Test Freq. (MHz) 2402
Power Phase Line
Test by : Alex Tsai Temperature: 24°C Humidity: 60%

Level (dBuV)

80

T0

-

CISPR/ICNS/VCCI-B

i

C|SPRICNS/VCCI-B AV

1
40
30
4
20
10
0
0.15 0.5 1 2 5 10 20 30
Freguency (MHz)
Freq Level Limit Ower Read LISN cable
Line Limit Lewel factor loss PRemark
MH=z dBuV  dBuV dB dBuVvV dB dB
1 0.177 27.30 4.64 -27.34 17.61 9.63 0.06 Awverage
2 0.177 39.43 &4.64 -25.21 29.74 9.63 0.0e QF
3 0.466 22.04 6.53 -24.54 12.32 9.63 0.0% Awerage
4 0.466 32.36 6.58 -24.22 22.64 9.63 0.0% QF
5 1.048 22.40 .00 -23.60 12.65 9.63 0.12 Awerage
(2 1.048 39.90 6.00 -16.10 30.15 9.63 0.12 QF
7 2.422 28.83 6.00 -17.17 18.98 9.64 0.21 Awerage
8 2.422 34.52 6.00 -21.48 24.67 G9.64 0.21 QP
g 4.501 23.21 6.00 -22.79 13.25 9.66 0.30 Awerage
10 4.501 31.03 56.00 -24.97 21.07 9.66 0.30 QP
11 10.233 21.45 0.00 -28.55 11.36 9.69 0.40 Awerage
1z 10.233 27.48 &0.00 -32.52 17.39 9.69 0.40 QP

Note 1: Level (dBuV) = Read Level (dBuV) + LISN Factor (dB) + Cable Loss (dB).

2: Over Limit (dB) = Level (dBuV) — Limit Line (dBuV).
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Modulation Mode GFSK Test Freq. (MHz) 2402
Power Phase Neutral
Test by : Alex Tsai Temperature: 24°C Humidity: €0%
80 Level (dBuV)

T0

CISPRICNSWVCCI-B AV

. \ | CISPRICNS/VCCI-B
z

20 |
40
30 1
20
10
0
0.15 0.5 1 2 5 10 20 30
Frequency (MHz)
Freq Lewel Limitc Ovrer Bead LISHN cabkle
Line# Limit Lewel factor loss Remark
MHz dBuvV  dBuV dB dBuv dB dB
1 0.177 25.8 54.64 -28.80 1l6.13 9.65 0.06 RLverage
2 0.177 8.16 64.64 -26.48 8.45 9.65 0.08 QP
3 0.474 8.55 6.45 -17.90 8.8 9.65 0.09 Rverage
4 0.474 36.72 6.45 -1%.73 26.98 9.65 0.09 QP
5 1.043 26.11 46.00 -19%.8% 16.34 9.65 0.12 RAverage
& 1.043 35.14 6.00 -16.86 285.37 9.65 0.12 QP
7* 2.371 30.32 .00 -15.68 20.45 9.66 0.21 Average
8 2.371 35.91 .00 -20.0% 26.04 9.66 0.21 @P
9 4.501 2&.10 £.00 -19.90 1g.12 9.68 0.30 RAverage
10 4.501 33.17 56.00 -22.83 23.19 9.68 0.30 QP
11 10.233 25.52 50.00 -24.48 15.39 9.73 0.40 Rverage
12 10.233 31.57 60.00 -28.43 21.44 9.73 0.40 QP

Note 1: Level (dBuV) = Read Level (dBuV) + LISN Factor (dB) + Cable Loss (dB).
2: Over Limit (dB) = Level (dBuV) — Limit Line (dBuV).

Report No.: CR061103AD
Report Version: Rev. 01

Page : 26 of 105




7@
[ International
Certification

Corp.

3.2

Unwanted Emissions into Restricted Frequency Bands

3.2.1 Limit of Unwanted Emissions into Restricted Frequency Bands

Restricted Band Emissions Limit

Frequency Range (MHz)

Field Strength (uV/m)

Field Strength (dBuV/m)

Measure Distance (m)

Note 2:

0.009~0.490 2400/F(kHz) 48.5-13.8 300
0.490~1.705 24000/F(kHz) 33.8-23 30
1.705~30.0 30 29 30

30~-88 100 40 3

88~216 150 43.5 3

216~960 200 46 3

Above 960 500 54 3

Note 1:

Qusai-Peak value is measured for frequency below 1GHz except for 9-90 kHz, 110-490 kHz frequency band. Peak and
average value are measured for frequency above 1GHz. The limit on average radio frequency emission is as above
table. The limit on peak radio frequency emissions is 20 dB above the maximum permitted average emission limit

Measurements may be performed at a distance other than what is specified provided. When performing measurements
at a distance other than that specified, the results shall be extrapolated to the specified distance using an extrapolation
factor as below, Frequency at or above 30 MHz: 20 dB/decade Frequency below 30 MHz: 40 dB/decade.
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3.2.2 Test Procedures

1.

Measurement is made at a semi-anechoic chamber that incorporates a turntable allowing a EUT
rotation of 360°. A continuously-rotating, remotely-controlled turntable is installed at the test site to
support the EUT and facilitate determination of the direction of maximum radiation for each EUT
emission frequency. The EUT is placed at test table. For emissions testing at or below 1 GHz, the table
height is 80 cm above the reference ground plane. For emission measurements above 1 GHz, the table
height is 1.5 m

Measurement is made with the antenna positioned in both the horizontal and vertical planes of
polarization. The measurement antenna is varied in height (1m ~ 4m) above the reference ground plane
to obtain the maximum signal strength. Distance between EUT and antenna is 3 m.

This investigation is performed with the EUT rotated 360°, the antenna height scanned between 1 m
and 4 m, and the antenna rotated to repeat the measurements for both the horizontal and vertical
antenna polarizations.

Note:
1.

2.

120kHz measurement bandwidth of test receiver and Quasi-peak detector is for radiated emission below 1GHz.

Radiated emission above 1GHz / Peak value
RBW=1MHz, VBW=3MHz and Peak detector

Radiated emission above 1GHz / Average value for harmonics
The average value is: Average = Peak value + 20log(Duty cycle) Where the duty factor is calculated from following
formula for DH5 packet type which has worst duty factor:

1s /1600 * 5
20log (Duty cycle) =20log — 190 ms = -30.1dB

Radiated emission above 1GHz / Average value for other emissions
RBW=1MHz, VBW=1/T and Peak detector

Report No.: CR061103AD Page : 28 of 105
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3.2.3 Test Setup

Radiated Emissions below 1 GHz

Semi Anechoic Chamber
VWYYV Y
g Radio Absorbing Material <
< >
> <

3m I|.|
| : |I| v;;?;ﬂl
|
EUT L ‘ ‘ i ’/
™ l 2
g Antenna ‘ III é
; Jﬁ é sﬁ Anal

Radiated Emissions above 1 GHz

Semi Anechoic Chamber
VVVVVIWAVANV VNV VVV VAV N VNVVIVVVANNVY
g Radio Absorbing Material n g
> -""\"\J <]
> v )
> <
>
% 1-4m
Varlable
| Jm i /
EUT . [____]] —
i antenna é
:; 1.5m < @
< AMMAMAA s ] L
Ground Plane pectrum Analyzer
Transmitter Conducted Unwanted Emissions (30MHz~25GHz)
} I Spectrum \
s Analyzer
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Configuration 1

3.2.4 Transmitter Radiated Unwanted Emissions (Below 1GHz)

Modulation GFSK Test Freq. (MHz) 2402
Polarization Horizontal
Test By :Roger Lu Temperature(~C):23 Humidity(%):64

Level (dBuV/im)

a0
80
70
60
CLASS-B
50
40—
3
30 2 4 5 6
1
20
10
%30 100, 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz)
Freq. Emission Limit Margin 5A Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 58.32 22.14 48.88 -17.86 38.89 -8.75 Peak --- ---
2 140.46 28.93 43.50 -15.47 37.06 -9.83 Peak --- ---
3 218.39 31.82 43.50 -11.88 43.50 -11.88 Peak --- ---
4 388.44 308.96 46.80 -15.94  37.78 -7.72 Peak --- ---
5 424,38 27.66 46.60 -18.34 32.54 -4.88 Peak --- ---
6 572.15 29.45 46.88 -16.55 31.08 -1.63 Peak --- ---
Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
Note 3: All spurious emissions below 30MHz are more than 20 dB below the limit.
Report No.: CR061103AD Page : 30 of 105

Report Version: Rev. 01



r®

International
Certification
Corp.
Modulation GFSK Test Freq. (MHz) 2402
Polarization Vertical
Test By :Roger Lu Temperature(*C):23 Humidity(%):64

W P e e

Level {dBuV/m}

a0
a0
70
&0
CLASSB
50
40— 3
1 2 5 i]

30
20
10

GS{J 100. 200. 300. 400. 500. 600. T00. 800. 900. 1000

Freguency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table

MHz dBuV/m dBuV/m dB dBuV dB cm deg

42.65 32.35 4.0 -7.65 48.35 -8.80 Peak -—- ---

211.46 33.64 43.50 -9.86 45.52 -11.88 Peak --- ---

308.49 38.52 46.80 -7.48 46.24 -7.72 Peak -—- ---

395.61 32.98 46.80 -13.82 38.65 -5.67 Peak --- ---

483.88 34.14 46.08 -11.86 37.56 -3.42 Peak --- ---

572.29 33.95 46.80 -12.85 35.58 -1.83 Peak -—- ---

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain

Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).

Note 3: All spurious emissions below 30MHz are more than 20 dB below the limit.
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3.2.5 Transmitter Radiated Unwanted Emissions (Above 1GHz) for GFSK

Modulation GFSK Test Freq. (MHz) 2402
Polarization Horizontal
Test By :BRAD WU Temperature(®C):24 Humidity(%):63

Level (dBuV/im)

a0
80
CLASS-B
T0
60 &
CLASS-B (AVG)
50 4
2
40
30 ] ;
20
10
010{]{] 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 25000
Frequency (MHz)
Freq. Emission Limit Margin 5A Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 3843.280 29.69 54.80 -24.31 28.77 8.92  Average lee 55
2 3843.20 43.05 74.80 -38.95 42.13 8.92 Peak lee 55
3 A8e4.00 16.38 54.80 -37.78 12.77 3.53  Average 1lee 46
4 4804.00 46.48 74.80 -27.68  42.87 3.53 Peak lee 46
5 12@le.8@ 27.78 54.80 -26.30 13.98 13.72 Average lee 51
6 12@1@.8@8 57.88 74.00 -16.20 44.88 13.72 Peak lee 51

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
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Modulation GFSK Test Freq. (MHz) 2402
Polarization Vertical
Test By :BRAD WU Temperature(*C):24 Humidity(%):63

Level {dBuV/m}

a0
a0
CLASS-B
70
&0 £
CLASS-B (AVG)
50 4
2
40
30 ] ;
20
10
G1OUU 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 25000
Freguency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 3843.28 29.99 54.08 -24.81 29.07 8.92  Average lee 35
2 3843.286 43.28 74.00 -30.72 42.36 8.92 Peak 1lee 35
3 4884.80 16.35 54.89 -37.65 12.82 3.53 Average lee 349
4 4364.80 46.45 74.80 -27.55 42,92 3.53 Peak lee 349
5 1291@.8@ 27.71 54.88 -26.29 13.99 13.72 Average 1lee 26
6 120le.8@ 57.81 74.08 -16.19 44.89 13.72 Peak lee 26

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
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Modulation GFSK Test Freq. (MHz) 2441
Polarization Horizontal
Test By :BRAD WU Temperature(*C):24 Humidity(%):63

Level {dBuV/m}

a0
a0
CLASS-B
70
&0
6 CLASS-B (AVG)
50 4
2
40
30
20
10
G1OUU 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 25000
Freguency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 3985.68 29.81 54.08 -24.19 28.68 1.21  Average lee 62
2 3985.68 43.24 74.08 -30.76 42.03 1.21  Peak 1lee 62
3 4882.80 16.55 54.89 -37.45 12,92 3.63  Average lee 41
4 4882.80 46.65 74.80 -27.35 43,02 3.63 Peak lee 41
5 7323.88 23.59 54.08 -30.41 14.38 9.21  Average 1lee 39
6 7323.88 53.69 74.00 -20.31 44.48 9.21 Peak lee 39

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
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Modulation GFSK Test Freq. (MHz) 2441
Polarization Vertical
Test By :BRAD WU Temperature(*C):24 Humidity(%):63

Level {dBuV/m}

a0

a0

CLASS-B

70

&0

CLASS-B (AVG)

40

30

20

10

1000

W P e e

4000. 6000. 8000.

10000. 12000. 14000. 16000. 18000. 20000. 22000. 25000

Freguency (MHz)

Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table

MHz dBuV/m dBuV/m dB dBuV dB cm deg
3985.68 38.26 54.08 -23.74 29.65 1.21  Average lee 36
3985.68 43.45 74.08 -30.55 42.24 1.21  Peak 1lee 36
4882.80 16.54 54.89 -37.46 12.91 3.63  Average lee 346
4882.80 46.64 74.80 -27.36 43,01 3.63 Peak lee 346
7323.88 24.92 54.08 -29.98 14.81 9.21  Average 1lee 49
7323.8@ 54.12 74.08 -19.88 44.91 9.21 Peak lee 49

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
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Modulation GFSK Test Freq. (MHz) 2480
Polarization Horizontal
Test By :BRAD WU Temperature(*C):24 Humidity(%):63

Level {dBuV/m}

a0
a0
CLASS-B
70
&0
B CLASS-B (AVG)
50
3 4
40
30
=
20
10
G1OUU 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 25000
Freguency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 3968.80 29.84 54.08 -24.16 28.79 1.14  Average lee 55
2 3968.88 43.36 74.00 -30.64 42,22 1.14  Peak 1lee 55
3 4960.80 16.42 54.89 -37.58 12.59 3.83 Average lee Exl
4 4960.80 46.52 74.80 -27.48 42.69 3.83 Peak lee 3
5 744@.88 23.48 54.08 -30.52 14.27 9.21  Average 1lee a7
6 7448.88 53.58 74.08 -20.42 44,37 9.21 Peak lee 47

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
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Modulation GFSK Test Freq. (MHz) 2480
Polarization Vertical
Test By :BRAD WU Temperature(*C):24 Humidity(%):63

Level {dBuV/m}

a0
a0
CLASS-B
70
&0
G CLASS-B (AVG)
50 4
2
40
30 .
20 3
10
G1OUU 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 25000
Freguency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 3968.80 308.19 54.08 -23.81 29.6@5 1.14  Average lee 35
2 3968.88 43.31 74.00 -30.69 42.17 1.14  Peak 1lee 35
3 4960.80 16.65 54.89 -37.35 12.82 3.83 Average lee 349
4 4960.80 46.75 74.80 -27.25 42,92 3.83 Peak lee 349
5 744@.88 24.16 54.08 -29.84 14,95 9.21  Average 1lee 42
6 7448.88 54.26 74.08 -19.74  45.85 9.21 Peak lee 42

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
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3.2.6 Transmitter Radiated Unwanted Emissions (Above 1GHz) for 8DPSK

Modulation 8DPSK Test Freq. (MHz) 2402
Polarization Horizontal
Test By :BRAD WU Temperature(®C):24 Humidity(%):63
a0 Level (dBuV/im)
80
CLASS-B
T0
60 &
CLASS-B (AVG)
50 4
2
40
30 ] 3
20
10
010{]{] 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 25000
Frequency (MHz)
Freq. Emission Limit Margin 5A Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 3843.28 29.58 54.00 -24.42 28.66 8.92 Average 1ee 53
2 3843.20 42.96 74.08 -31.e4 42.04 8.92 Peak lee 53
3 4864.80 16.32 54.80 -37.68 12.79 3.53 Average 1lee 47
4 4804.80 46.42 74.89 -27.58 42.89 3.53 Peak lee 47
5 1201e.80 27.64 54.08 -26.36 13.92 13.72 Average lee 58
6 1291@.8@ 57.74 74.08 -16.26 44.82 13.72 Peak lee 58

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
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Modulation 8DPSK Test Freq. (MHz) 2402
Polarization Vertical
Test By :BRAD WU Temperature(*C):24 Humidity(%):63

Level {dBuV/m}

a0
a0
CLASS-B
70
&0 £
CLASS-B (AVG)
50
5 &
40
30 ] b
20
10
G1OUU 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 25000
Freguency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 3843.20 30.16 54.08 -23.84 25.24 8.92  Average lee 41
2 3843.286 43.35 74.08 -30.65 42.43 8.92 Peak 1lee 41
3 4884.80 16.29 54.89 -37.71 12.76 3.53 Average lee 346
4 4364.80 46.39 74.80 -27.61 42.86 3.53 Peak lee 346
5 1291@.8@ 27.56 54.88 -26.44 13.84 13.72 Average 1lee 3
6 1201e.8@ 57.66 74.08 -16.34 43.94 13.72 Peak lee 3

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
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Modulation 8DPSK Test Freq. (MHz) 2441
Polarization Horizontal
Test By :BRAD WU Temperature(*C):24 Humidity(%):63

Level {dBuV/m}

a0
a0
CLASS-B
70
&0
o] CLASS-B (AVG)
50 4
2
40
30
20
10
G1OUU 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 25000
Freguency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 3985.68 29.74 54.08 -24.26 28.53 1.21  Average lee 58
2 3985.68 43.15 74.06 -36.85 41.94 1.21  Peak 1lee 58
3 4882.80 16.48 54.89 -37.52 12.85 3.63  Average lee 35
4 4882.80 46.58 74.80 -27.42 42,95 3.63 Peak lee 35
5 7323.8@ 23.42 54.08 -30.58 14.21 9.21  Average 1lee 44
6 7323.8@ 53.52 74.08 -20.48 44.31 9.21 Peak lee 44

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).

Report No.: CR061103AD Page : 40 of 105
Report Version: Rev. 01



International
Certification
Corp.
Modulation 8DPSK Test Freq. (MHz) 2441
Polarization Vertical
Test By :BRAD WU Temperature(*C):24 Humidity(%):63

Level {dBuV/m}

a0

a0

CLASS-B

70

&0

CLASS-B (AVG)

40

30

20

10

1000

W P e e

4000. 6000. 8000.

10000. 12000. 14000. 16000. 18000. 20000. 22000. 25000

Freguency (MHz)

Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table

MHz dBuV/m dBuV/m dB dBuV dB cm deg
3985.68 308.18 54.08 -23.82 28.97 1.21  Average lee Exl
3985.68 43.36 74.08 -30.64 42.15 1.21  Peak 1lee 3
4882.80 16.48 54.89 -37.52 12.85 3.63  Average lee 341
4882.80 46.58 74.80 -27.42 42,95 3.63 Peak lee 341
7323.88 24.86 54.08 -29.94 14.85 9.21  Average 1lee 53
7323.88 54.16 74.08 -19.84 44,95 9.21 Peak lee 53

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
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Modulation 8DPSK Test Freq. (MHz) 2480
Polarization Horizontal
Test By :BRAD WU Temperature(*C):24 Humidity(%):63

Level {dBuV/m}

a0
a0
CLASS-B
70
&0
B CLASS-B (AVG)
50 4
2
40
30
=
20
10
G1OUU 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 25000
Freguency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg

1 3968.8@ 29.76 54.08 -24.24  28.62 1.14  Average lee 52
2 3968.88 43.28 74.00 -30.72 42.14 1.14  Peak 1lee 52
3 4960.80 16.38 54.89 -37.62  12.55 3.83 Average lee 39
4 4960.680 46.48 74.80 -27.52 42,65 3.83 Peak lee 39
5 744@.88 23.42 54.08 -30.58 14.21 9.21  Average 1lee 51
6 7448.88 53.52 74.08 -20.48 44.31 9.21 Peak lee 51

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).

Report No.: CR061103AD Page : 42 of 105
Report Version: Rev. 01



International
Certification
Corp.
Modulation 8DPSK Test Freq. (MHz) 2480
Polarization Vertical
Test By :BRAD WU Temperature(*C):24 Humidity(%):63

Level {dBuV/m}

a0
a0
CLASS-B
70
&0
G CLASS-B (AVG)
50 4
2
40
30 .
20 3
10
G1OUU 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 25000
Freguency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 3968.80 308.26 54.08 -23.74 29.12 1.14  Average lee 33
2 3968.88 43.42 74.00 -30.58 42.28 1.14  Peak 1lee 33
3 4960.80 16.58 54.89 -37.42 12.75 3.83 Average lee 341
4 4960.80 46.68 74.80 -27.32 42.85 3.83 Peak lee 341
5 744@.88 24.12 54.08 -29.88 14.91 9.21  Average 1lee 48
6 7440.88 54.22 74.08 -19.78 45.01 9.21 Peak lee 48

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
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Configuration 2

3.2.7 Transmitter Radiated Unwanted Emissions (Below 1GHz)

Modulation GFSK Test Freq. (MHz) 2402
Polarization Horizontal
Test By :BRAD WU Temperature(~C):23 Humidity(%):64

Level (dBuV/m)

ag
80
70
60
CLASS-B
50
— 3k
40 p 5
30
20
10
%30 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz)
Freq. Emission Limit Margin 5A Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
[ 2 66.53 36.22 40.80 -3.78 46.13 -9.91 Peak .
2 104.79 34.44 43.58 -9.86 46.67 -12.23 Peak
3 164.34 38.53 43.58 -4.97 47.36 -8.83 Peak
4 285.65 38.32 43.58 -5.18 50.12 -11.80 Peak
5 235.49 34.84 46.80 -11.36 45.44 -18.88 Peak --- ---
6 296.25 37.56 46.88 -8.44 45.75 -8.19 Peak
Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
Note 3: All spurious emissions below 30MHz are more than 20 dB below the limit.
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Modulation GFSK Test Freq. (MHz) 2402
Polarization Vertical
Test By :BRAD WU Temperature(*C):23 Humidity(%):64
g0 Level (dBuV/m}
80
70
60
CLASS-B
50
4{Jﬁ—| 5
3 4 G
30 2
20
10
GS{J 100. 200. 300. 400. 500. 600. T00. 800. a00. 1000
Freguency (MHz)
Freq. Emission Limit Margin 5SA Factor Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 64.65 35.43 48.00 -4.57 44.83 -9.48 Peak --- ---
2 182.48 27.54 43.58 -15.96 48.28 -12.74 Peak --- ---
3 163.52 33.96 43.58 -9.54 42,75 -B8.79 Peak --- ---
4 295.62 31.48 46.08 -14.52 39.69 -8.21 Peak --- ---
5 488.39 36.55 46.88 -9.45 39.99 -3.44 Peak --- ---
6 587.63 34.61 46.08 -11.3%9 35.75 -1.14 Peak --- ---

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain

Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).

Note 3: All spurious emissions below 30MHz are more than 20 dB below the limit.
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Configuration 3

3.2.8 Transmitter Radiated Unwanted Emissions (Below 1GHz)

Modulation GFSK Test Freq. (MHz) 2402
Polarization Horizontal
Test By :Roger Lu Temperature(~C):23 Humidity(%):64

Level (dBuV/m)

ag
80
70
60
CLASS-B
50
40—
3
30 2 4 5 6
1
20
10
%30 100, 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz)
Freq. Emission Limit Margin 5A Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 58.48 22.36 40.88 -17.64 31.15 -8.79 Peak
2 148.57 28.25 43.58 -15.25 37.29 -9.84 Peak
3 218.68 31.84 43.58 -11.66 43.72 -11.88 Peak
4 398.92 30.34 46.88 -15.66 38.84 -7.70 Peak
5 424,24 27.59 46.88 -18.41 32.48 -4.89 Peak --- ---
6 572.48 29.61 46.88 -16.39 31.23 -1.62 Peak
Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
Note 3: All spurious emissions below 30MHz are more than 20 dB below the limit.
Report No.: CR061103AD Page : 46 of 105

Report Version: Rev. 01



r®

International
Certification
Corp.
Modulation GFSK Test Freq. (MHz) 2402
Polarization Vertical
Test By :Roger Lu Temperature(*C):23 Humidity(%):64

Level {dBuV/m}

a0
a0
70
&0
CLASSB
50
40— 3
1 2 5 B
30
20
10
GS{J 100. 200. 300. 400. 500. 600. T00. 800. 900. 1000
Freguency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 42.86 32.16 49.80 -7.84 48.14 -7.98 Peak -—- ---
2 211.96 33.81 43.50 -9.69 45.69 -11.88 Peak --- ---
3 308.22 38.29 4e6.80 -7.71 46.83 -7.74 Peak -—- ---
4 395.52 32.86 46.80 -13.14 38.53 -5.67 Peak --- ---
5 483.55 34.29 4e6.08 -11.71 37.72 -3.43 Peak --- ---
6 572.46 33.65 46.80 -12.35 35.27 -1.82 Peak -—- ---

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain

Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).

Note 3: All spurious emissions below 30MHz are more than 20 dB below the limit.
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3.2.9 Transmitter Radiated Unwanted Emissions (Above 1GHz) for GFSK

Modulation GFSK Test Freq. (MHz) 2402
Polarization Horizontal
Test By :BRAD WU Temperature(®C):24 Humidity(%):63

Level (dBuV/im)

a0
80
CLASS-B
T0
60 &
CLASS-B (AVG)
50 4
2
40
30 ] ;
20
10
010{]{] 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 25000
Frequency (MHz)
Freq. Emission Limit Margin 5A Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 3843.28 29.75 54.80 -24.25 28.83 8.92  Average lee 51
2 3843.20 43.14 74.00 -39.8c 42.22 8.92 Peak lee 51
3 A8e4.00 16.42 54.80 -37.58 12.89 3.53  Average 1lee 41
4 4894.90 46.52 74.80 -27.48 42.99 3.53 Peak lee 41
5 12¢le.8@ 27.59 54.80 -26.41 13.87 13.72 Average lee 54
6 12@1@.8@ 57.69 74.@0 -16.31 43.97 13.72 Peak lee 54

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)

*Factor includes antenna factor , cable loss and amplifier gain

Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
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Modulation GFSK Test Freq. (MHz) 2402
Polarization Vertical
Test By :BRAD WU Temperature(*C):24 Humidity(%):63

Level {dBuV/m}

a0
a0
CLASS-B
70
&0 £
CLASS-B (AVG)
50 4
2
40
30 ] ;
20
10
G1OUU 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 25000
Freguency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 3843.28 29.94 54.08 -24.86 29.02 8.92  Average lee Exl
2 3843.286 43.36 74.00 -30.64 42.44 8.92 Peak 1lee 3
3 4884.80 16.69 54.89 -37.31 13.16 3.53 Average lee 346
4 4364.80 46.79 74.80 -27.21 43,26 3.53 Peak lee 346
5 1291@.8@ 27.81 54.08 -26.19 14.89 13.72 Average 1lee 34
6 120le.8@ 57.91 74.08 -16.89 44.19 13.72 Peak lee 34

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
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3.2.10 Transmitter Radiated Unwanted Emissions (Above 1GHz) for 8DPSK

Modulation 8DPSK Test Freq. (MHz) 2402
Polarization Horizontal
Test By :BRAD WU Temperature(®C):24 Humidity(%):63
a0 Level (dBuV/im)
80
CLASS-B
T0
60 i
CLASS-B (AVG)
50 4
2
40
30 ] :
20
10
010{]{] 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 25000
Frequency (MHz)
Freq. Emission Limit Margin 5A Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 3843.280 29.64 54.08 -24.36 28.72 8.92 Average 1ee 58
2 3843.20 43.92 74.09 -30.98 42.18@ 8.92 Peak lee 58
3 4864.86 16.25 54.80 -37.75 12.72 3.53 Average 1lee 56
4 4884.80 46.35 74.89 -27.65 42.82 3.53 Peak lee 56
5 1201e.80 27.26 54.08 -26.74 13.54 13.72 Average lee 61
6 1291@.8@ 57.36 74.08 -16.64 43.64 13.72 Peak lee 61

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
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Modulation 8DPSK Test Freq. (MHz) 2402
Polarization Vertical
Test By :BRAD WU Temperature(*C):24 Humidity(%):63

W P e e

Level {dBuV/m}

a0
a0
CLASS-B
70
&0 £
CLASS-B (AVG)
50 4
2
40
30 ] ;
20
10
G1OUU 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 25000
Freguency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
3843.20 29.69 54.08 -24.31 28.77 8.92  Average lee 44
3843.286 43.88 74.00 -30.92 42.16 8.92 Peak 1lee 44
4884.80 16.52 54.80 -37.48 12.99 3.53 Average lee 341
4364.80 46.62 74.80 -27.38 43.09 3.53 Peak lee 341
1291@.8@ 27.65 54.88 -26.35 13.93 13.72 Average 1lee 39
120le.8@ 57.75 74.08 -16.25 44.83 13.72 Peak lee 39

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
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Configuration 4

3.2.11 Transmitter Radiated Unwanted Emissions (Below 1GHz)

Modulation GFSK Test Freq. (MHz) 2402
Polarization Horizontal
Test By :BRAD WU Temperature(~C):23 Humidity(%):64

Level (dBuV/m)

ag
80
70
60
CLASS-B
50
3k
40 p 5 o
30
20
10
%30 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz)
Freq. Emission Limit Margin 5A Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 66.75 36.84 49.88 -3.96 45.97 -9.93 Peak
2 194.58 34.62 43.58 -8.88 46.94 -12.32 Peak
3 164.75 38.86 43.58 -4.64 47.69 -8.83 Peak
4 205.45 38.64 43.58 -4.86 50.44 -11.80 Peak
5 235.35 34.81 46.08 -11.1% 45.62 -18.81 Peak --- ---
6 296.88 37.42 46.88 -8.58 45.68 -8.18 Peak
Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
Note 3: All spurious emissions below 30MHz are more than 20 dB below the limit.
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Modulation GFSK Test Freq. (MHz) 2402
Polarization Vertical
Test By :BRAD WU Temperature(*C):23 Humidity(%):64

Level {dBuV/m}

a0
a0
70
&0
CLASSB
50
4{1—.|—| 5
3 4 G
30 2
20
10
GS{J 100. 200. 300. 400. 500. 600. T00. 800. 900. 1000
Freguency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 64.96 35.61 48.08 -4.39 45.87 -9.46 Peak -—- ---
2 162.62 27.16 43.50 -16.34 39.99 -12.74 Peak --- ---
3 le3.68 33.84 43.59 -9.66 42.65 -8.81 Peak -—- ---
4 295.85 31.29 4e6.80 -14.71 39.49 -8.20 Peak --- ---
5 480.15 36.48 46.88 -9.52 39.92 -3.44 Peak --- ---
6 587.84 34.26 46.80 -11.74 35.39 -1.13 Peak -—- ---

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor* (dB)
*Factor includes antenna factor , cable loss and amplifier gain

Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).

Note 3: All spurious emissions below 30MHz are more than 20 dB below the limit.
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3.2.12 Transmitter Conducted Unwanted Emissions (Below 1 GHz)

Configuration 1

Modulation Mode 8DPSK Frequency 2402MHz
. Min E-Field
Range Max Value DG GRF EIRP E-Field E-Field Margin
(MHz) (dBm) (dBi) (dB) (dBm) (dBuV/m) Limit (dg)
(dBuV/m)
30~1000 -64.81 2.79 4.70 -57.32 37.94 40.00 -2.06
Note:
1. GRF = Ground Reflection Factor.
2. DG = Directional Gain.
3. Worst case of emission limit below 1GHz is selected to be limit.
Spectrum @

o Att 10 dB SWT

300 kHz  Mode Sweep

Ref Level 0.00 dém  Offset 10,75 dB & RBW (CISPR) 120 kHz
133 ms & VBW

@ 1Pk View

-10 dBém

M1[1]

-64.81

dBm)|
954.1840 MHz|

-20 dBm

-30 dBm:

-40 dBm

-50 d&m

-60 dBm

-80 dBém:

e S S et

-80 dBm

Start 30.0 MHz

32001 pts

Stop 1.0 GHz
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Configuration 2

Modulation Mode 8DPSK Frequency 2402MHz
Min E-Field
Range Max Value DG GRF EIRP E-Field E-Field Marain
(MHz) (dBm) (dBi) (dB) (dBm) (dBuV/m) Limit (dg)
(dBuV/m)
30~1000 -64.89 2.79 4.70 -57.40 37.86 40.00 -2.14
Note:
4. GRF = Ground Reflection Factor.
5. DG = Directional Gain.
6. Worst case of emission limit below 1GHz is selected to be limit.
Spectrum @

J& Att 10 dB  SWT

Ref Level 0.00 dBm Offset 10,75 dB & RBW (CISPR) 120 kHz
133 ms & VBW

300 kHz__ Mode Sweep

@ 1Pk View

-10 dBm

m1[1]

-64.89 dBm)|
782.4990 MHz|

-20 dBm;

-30 dBém:

-40 dBm

-50 dem;

-60 dBm

-30 dBm:

e

-90 dBm

Start 30.0 MHz

32001 pts

Stop 1.0 GHz
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3.2.13 Transmitter Conducted Unwanted Emissions (Above 1GHz)

Configuration 1

GFSK- Full Range Scan Test Plot

2402MHz

2402MHz

Spectrurr pectrur o
Ref Level 20.00 dBm  Offset 10.75 0B & RBW (CISPR) 1 MHz Ref Level -10.00 dém  Offset 0.75 db & RBW (CISPR) 1 MHz
o att 20dE  SWT  32.1ms @ VBW 3 MHz _Mode Sweep o Att 0db  SWT _ 87.6ms @ VBW 3 MHz _Mode Sweep
(@ 1Pk View [® 1Pk View
CETEY) ~40.75 dBm M2[1] ~59.73 dBm|
M2 2.8219880 GHz 1.803700 GHz|
inde M1[1] 1.96 dBm) 20 dém M1[1] -52.47 dBm|
; 2 180 GHz
o -30 dBm
-10 dey -40 dBém
20 dl
-30
. M2
e ——— TRewm——r
iy’
60 dBy
-90 dBm-
-70
-100 o
Start 1.0 GHz 32001 pts Stop 3.1 GHz
Marker Start 3.1 GHz 32001 pts Stop 25.0 GHz
Type | Ref | Tre | X-value | v-value | Function | Function Result | Marker
2.238338 GHZ -41.96 dBm Type | Ref | Trc | X-valus | ¥-valug | _Function | Function Result |
Mz 1 2.40167 GHz 7.34 dbm M1 1 3.84355 GHz 52,47 dbm
M3 1 2,321968 GHz -40.75 dém M2 1 48037 GHz -59.73 dBm
) ) [T I ) [T
Spectrurr pectrur o
Ref Level 20.00 d8m Offset 10.75 d8 &« RBW (C‘I‘EF’R) 1 MH2z Ref Level -10.00 d&m Offset 0.75 dé @ RBW (CISPR) 1 MHz
o att 200B SWT  32.1ms @ VBW 3 MHz _Mode Sweep o att 0B SWT_ B7.6ms @ VBW 3 MHz _Mode Sweep
@ 1Pk View [@ 1Pk View
ma[1] -40.52 dBm)| m2[1] -60.58 dBm)|
M2 2.7303790 GHz 4.882400 GHz
0@ M1[1] 1.14 dBm) -20 dem M1[1] -57.47 dBm|
2.3149850 GHz, 9.905830 GHz
od -30 dBm
-10 dey -40 dBém
204 50 dBm
M1
M.
=0 -60[dem
-40 d _
z J s SR 0 {ob
e w——— e ——— ey o
50
=0 .
60 db
=90 dBm-:
-70
-100 o
Start 1.0 GHz 32001 pts Stop 8.1 GHz
Marker Start 3.1 GHz 32001 pts Stop 25.0 GHz
Type | Ref | Tre | X-volue | ¥-value | Function | Function Result | Markar
M1 1 2.314085 GHz -41.14 dBm Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M2 1 2,441178 GHz 7.01 dém M1 1 3.30583 GHz -57.47 dBm
M3 1 2,730379 GHz -40.52 dBm m2 1 4.8824 GHz -60.53 dBm
) ] ) ] [TTITTT ]
Spectrurr Spectrur o
Ref Level 20.00 dBm  Offset 10.75 0B @ RBW (CISPR) 1 MHz Ref Level -10.00 dem  Offset 0.75 db & RBW (CISPR) 1 MHz
o att 2008 SWT  32.1ms @ VBW 3 MHz _ Mode Sweep o Att Db SWT _ B7.6ms @ VBW 3 MHz _Mode Sweep
(@ 1Pk View [®1Pk View
CETEY) 39.48 dBm)| m2[1] 62.60 dBm|
" " 2.8234320 GHz 1.960420 GHz|
10 M1[1] - -41.61 dBm) -20 dém M1[1] -60.86 dBm|
. 2.2961520 GHz 9.968100 GHz
o -30 dBm
10de -4 .
20 50 gbm
3048 N -£0'gemlL
13
M1
-40
e " FrRPTE 70 HEm
==
.50 g
-B0 dem
60
-90 dbm
-70 di
-100 dBm
Start 1.0 GHz 32001 pts Stop 3.1 GHz
marker Start 3.1 GHz 32001 pts Stop 25.0 GHz
Type | Ref | Tre | X-value | Y-walug | Function | Function Result | Marker
M1 1 2,296152 GHz -41.61 dBm Type | Ref | Tre| X-value Y-value | Function | Function Result |
M2 1 2.479896 GHz 5.91 dBém M1 1 3.96B1 GHz -60.86 dBm
M3 | 1 2,823432 GHz | -39.48 dém M2 | 1 4.96042 GHz | -62.80 dBm
)i )i
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8DPSK- Full Range Scan Test Plot

2402MHz

2402MHz

Ref Level 20.00 dm  Offset 10.75 dB = RBW (CISPR) 1 MHz

Spectrum Spectrum o
Ref Level 20.00 d8m Offset 10.75 d8 &« RBW ([‘I‘EF’R) 1 MH2z Ref Level -10.00 d&m Offset 0.75 dé @ RBW (CISPR) 1 MHz
o att 200B SWT  32.1ms @ VBW 3 MHz _Mode Sweep o Att 0dB  SWT B7.6ms @ VBW 3 MHz _Mode Sweep
@ 1Pk View [@ 1Pk View
ma[1] -40.77 dBm)| m2[1] -52.05 dBm|
M1 2.4861250 GHz| 4.804380 GHz|
0@ M1[1] 7.51 dBm -20 dem M1[1] -51.57 dBm|
2.4020670 GHz,
od -30 dBm
-10 dey -40 dBém
204l SRy
=0 - -60]dbm
- ~ s ¢
50
-0 dbm.
60 db
=90 dBm-:
-70
=100 di
Start 1.0 GHz 32001 pts Stop 8.1 GHz
Marker Start 3.1 GHz 32001 pts Stop 25.0 GHz
Type | Ref | Tre | X-value | ¥-value | Function | Function Result | Markar
M1 1 2.402067 GHz 7.51 dBm Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M2 1 2,336058 GHz -42,17 dém M1 1 3.84355 GHz -51.57 dBm
M3 | 1 2.486125 GHz -40.77 dBm m2 | 1 4.80438 GHz -52.05 dBm
)i J )i J
Spectrum pectrur

Ref Level -10.00 d2m

Offset 0.75 db & RBW (CISPR) 1 MHz

o att 20 0B SWT  32.1ms @ VBW 3 MHz _Mode Sweep o Att 0cd8  SWT B7.6ms @ VBW 3 MHz__Mode Sweep
(@ 1Pk View [® 1Pk View
CETEY) ~31.41dBm M2[1] ~56.54 dBm|
2.5631010 GHz 1.802400 GHz|
inde M1[1] 6.41 dBm 20 dém M1[1] -55.92 dBm|
; 2.4409820 GHz 3,905830 GHz
o -30 dBm
-10 dey -40 dBém
20 dl
-30
M2 M3
Vo i
-80 gbm
60 dBy
-90 dBm-
-70
-100 o
Start 1.0 GHz 32001 pts Stop 3.1 GHz
Marker Start 3.1 GHz 32001 pts Stop 25.0 GHz
Type | Ref | Tre | X-value | v-value | Function | Function Result | Marker
| 2.440982 GHZ 6.41 dBm Type | Ref | Trc | X-valus | ¥-valug | _Function | Function Result |
M2 1 2,389147 GHz -41,67 dbm M1 1 3.90563 GHz -55,92 dbm
M3 1 2,563101 GHz -41.41 dém M2 1 4.6824 GHz -58.54 dBm
)| ] CRRRRANED e )i ] CRRRRANED e
Spectrurr = o
ef Level 20.00 dem  Offset 10.75 8 @ RBW (CISPR) 1 MHz 0.00dBm  Offset 0.75 dB @ RBW (CISPR) 1 MHz
o att 20 0B SWT  32.1ms @ VBW 3 MHz _Mode Sweep 08 SWT B7.6ms @ VBW 3 MHz__Mode Sweep
(@ 1Pk View [®1Pk View
CETEY) 40.64 dBm| m2[1] 59.58 dBm|
" 2.5217580 GHz 1.959730 GHz|
10 M1[1] M 5.10 dBm)| -20 dém M1[1] -59.97 dBm|
. 2.4800930 GHz 9.968100 GHz
o -30 dBm
~10 dby ~40 dBm
20 50 gbm
M b
=0 -s0%Bem-T
" M2
- R e |
“50dB
-B0 dEm
60
-90 dbm
-70 di
-100 dBm
Start 1.0 GHz 32001 pts Stop 3.1 GHz
marker Start 3.1 GHz 32001 pts Stop 25.0 GHz
Type | Ref | Tre | X-value | Y-walug | Function | Function Result | Marker
M1 1 2,480093 GHz £.10 dbm Type | Ref | Tre| X-value ¥-value | Function | Function Result |
M2 1 2383635 GHz -42.51 dBm M1 1 3.96B1 GHz -59.97 dBm
M3 | 1 2,621758 GHz | -40.64 dBm M2 | 1 4.95073 GHz | -59,58 dbm |
il il
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Configuration 3

GFSK- Full Range Scan Test Plot

2402MHz

2402MHz

Spectrum = Spectrum o
Ref Level 20.00 dBm  Offset 10.75 0B & RBW (CISPR) 1 MHz Ref Level -10.00 dém  Offset 0.75 db & RBW (CISPR) 1 MHz
o att 20dE  SWT  32.1ms @ VBW 3 MHz _Mode Sweep o Att 0db  SWT _ 87.6ms @ VBW 3 MHz _Mode Sweep
(@ 1Pk View [® 1Pk View
CETEY) ~31.69 dBm M2[1] ~54.13 dBm|
" 2.59576B0 GHz 1.804380 GHz|
inde M1[1] -42.36 dBm 20 dém M1[1] -52.48 dBm|
; 2.2735120 GHz, 3,843550 GHz
o -30 dBm
-10 dey -40 dBém
20 dl
-30
40 d il s
- P
[ R o -
=0
60 o
-90 dBm-
-70
-100 o
Start 1.0 GHz 32001 pts Stop 3.1 GHz
Marker Start 3.1 GHz 32001 pts Stop 25.0 GHz
Type | Ref | Tre | X-value | Y-value | _Function | Function Result | Marker
M1 1 2.273512 GHZ -42.36 dBm Type | Ref | Trc | X-valus | ¥-valug | _Function | Function Result |
Mz 1 2.40167 GHz 5.78 dbm M1 1 3.84355 GHz 52,48 dbm
M3 1 2,595768 GHz -41.69 dém M2 1 4.80438 GHz -54.13 dBm
g g

8DPSK- Full Range Scan Test Plot

2402MHz

2402MHz

Spectrum

= Spectrum 7
Ref Level 20.00 dBm  Offset 10.75 OB & RBW (CISPR) 1 MHz Ref Level -10.00 dam  Offset 0.75 db @ RBW (CISPR) 1 MHz
o att 20dE  SWT  32.1ms @ VBW 3 MHz _Mode Sweep o Att 0db  SWT _ 87.6ms @ VBW 3 MHz _Mode Sweep
(@ 1Pk View [® 1Pk View
CETEY) 42.50 dBm| MI[1] 67 dBm|
. 2.5006930 GHz 3.843550 GHz
inde mia) Y 5.56 dBm 20 dém M2[1] -51.70 dBm|
; 2.4020670 GHz, 4.804380 GHz
o -30 dBm
~10 dey -40 dBm
204 st Jiem
=0 -60/dbm
40d - L
R R B e [ [ 5
-50dbm
-80 gbm
60 o
-90 g
70
=100 di
Start 1.0 GHz 32001 pts Stop 3.1 GHz
Marker Start 3.1 GHz 32001 pts Stop 25.0 GHz
Type | Ref | Tre | X-value | Y-value | _Function | Function Result | Marker
2.402067 GHZ 5.56 dBm Type | Ref | Trc | X-valus | ¥-valug | _Function | Function Result |
Mz 1 2,362373 GHz 2.78 dbm M1 1 3.84355 GHz -52.67 dbm
M3 1 2,500693 GHz 2.59 dBm M2 1 4.80438 GHz -51.70 dBm
g g
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Configuration 1

Transmitter Conducted Unwanted Emissions Results in Band Edge

Modulation Mode GFSK
T‘fzsr;;h' Range  |MaxValue| DG ERP | Efield | EHed 'I\Eﬂgr'g:g Remark

(MHz.) (MHz) (dBm) (dBi) (dBm) (dBuV/m) (dBuV/m) (dB)
2310~2390 -40.94 2.79 -38.15 57.11 74.00 -16.89 PK
2310~2390 -54.69 2.79 -51.90 43.36 54.00 -10.64 AV

2402 2483.5~2500 -41.33 2.79 -38.54 56.72 74.00 -17.28 PK
2483.5~2500 -54.76 2.79 -51.97 43.29 54.00 -10.71 AV
2310~2390 -43.55 2.79 -40.76 54.50 74.00 -19.50 PK
2310~2390 -57.25 2.79 -54.46 40.80 54.00 -13.20 AV

2441 2483.5~2500 -42.96 2.79 -40.17 55.09 74.00 -18.91 PK
2483.5~2500 -56.93 2.79 -54.14 41.12 54.00 -12.88 AV
2310~2390 -43.47 2.79 -40.68 54.58 74.00 -19.42 PK
2310~2390 -56.60 2.79 -53.81 41.45 54.00 -12.55 AV

2480 2485.5~2500 -43.80 2.79 -41.01 54.25 74.00 -19.75 PK
2483.5~2500 -56.24 2.79 -53.45 41.81 54.00 -12.19 AV

Transmitter Conducted Unwanted Emissions Results in Band Edge
Modulation Mode 8DPSK
T‘f:srteg.” Range  |MaxValue| DG EIRP E-Field ELIFrﬁ'td EAaFrlg:g Remark

(MH2) (MHz) (dBm) (dBi) (dBm) (dBuV/m) (dBuVv/m) (dB)
2310~2390 -41.79 2.79 -39.00 56.26 74.00 -17.74 PK
2310~2390 -55.37 2.79 -52.58 42.68 54.00 -11.32 AV

2402 2483.5~2500 -41.66 2.79 -38.87 56.39 74.00 -17.61 PK
2483.5~2500 -54.98 2.79 -52.19 43.07 54.00 -10.93 AV
2310~2390 -42.20 2.79 -39.41 55.85 74.00 -18.15 PK
2310~2390 -55.47 2.79 -52.68 42.58 54.00 -11.42 AV

244l 2483.5~2500 -42.48 2.79 -39.69 55.57 74.00 -18.43 PK
2483.5~2500 -55.02 2.79 -52.23 43.03 54.00 -10.97 AV
2310~2390 -42.76 2.79 -39.97 55.29 74.00 -18.71 PK
2310~2390 -55.76 2.79 -52.97 42.29 54.00 -11.71 AV

2480 2485.5~2500 -41.90 2.79 -39.11 56.15 74.00 -17.85 PK
2483.5~2500 -54.98 2.79 -52.19 43.07 54.00 -10.93 AV

Note: DG = Directional Gain.
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Configuration 3

Transmitter Conducted Unwanted Emissions Results in Band Edge

Modulation Mode GFSK
T‘fzsrggh' Range  |MaxValue| DG ERP | EField | SField 'I\Eﬂgr'g:g Remark
(MH2) (MHz) (dBm) (dBi) (dBm) (dBuV/m) (dBuV/m) (dB)
2310~2390 -42.01 2.79 -39.22 56.04 74.00 -17.96 PK
2402 2310~2390 -55.56 2.79 -52.77 42.49 54.00 -11.51 AV
2483.5~2500 -41.92 2.79 -39.13 56.13 74.00 -17.87 PK
2483.5~2500 -55.28 2.79 -52.49 42.77 54.00 -11.23 AV
Note: DG = Directional Gain.
Transmitter Conducted Unwanted Emissions Results in Band Edge
Modulation Mode 8DPSK
Test ch. Range  |Max Value| DG EIRP | EField | CTield | Efield
Freq. (MH2) (dBm) (dBi) (dBm) (dBuV/m) Limit Margin Remark
(MHz) (dBuV/m) (dB)
2310~2390 -42.45 2.79 -39.66 55.60 74.00 -18.40 PK
2402 2310~2390 -55.84 2.79 -53.05 42.21 54.00 -11.79 AV
2483.5~2500 -42.71 2.79 -39.92 55.34 74.00 -18.66 PK
2483.5~2500 -55.32 2.79 -52.53 42.73 54.00 -11.27 AV

Note: DG = Directional Gain.
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Configuration 1

GFSK_ Band Edge Test Plot - BT EDR

2402MHz - AV

2402MHz - PK

pectrum b2 pectrum 2
Ref Level 20,00 dBm  Offset 10.75 dB & RBW (CISPR) L MHZ Ref Level 20.00 dBm  Offset 10.75 dB & RBW (CISPR) L MHZ
fo Att 20 B SWT 1.15 @ VBW 1 kHz  Mode Sweep fo Att 20dB  SWT  32.1ms @ VBW 3 MHz  Mode Sweep
j@ 1Pk view @ 1Pk View
Ma[1] 54.76 dBm| Ma[1] 41.33 dBm)|
M1 2.4927450 GHz| » M1 2.4923050 GHz|
10 dem M1[1] 6.63 dBm| 10 de M1[1] 7.07 dBm
H 2.4020110 GHz| 2.4018320 GHz
0 di “ od ‘
-10 d2m
-20 dBm: -20d
-30 dBm -30 dbm
0 0 d = Ly
-40 dBm: -40 dB
i T " z >
" Sty
-50 dBm—+ i -50 d
ki L
-60 dBm-
-70 dBm: o -70 dB o
F1 F1
Start 2.31 GHz 32001 pts Stop 2.69 GHz Start 2.31 GHz 32001 pts Stap 2.68 GHz
Marker Marker
Type | Ref | Trc | X-vali | ¥-value | Function | Function Result | Type | Ref | Trc | X-vali | ¥-value | Function | Function Result |
ML 1] 2.402011 GHz 6.63 dém W1 i 5.401832 GHz 7.07 dem
M2 || 2.345796 GHz -54.69 dém M2 1 2.357825 GHz -40.94 dém
M3 1 2.432745 GHz -54.76 dém M3 1 2.432305 GHz -41.33 dém
Spectrurr = Spectrur o
Ref Level 20.00 dBm  Offset 10.75 0B & RBW (CISPR) 1 MHz Ref Level 20.00 dBm  Offset 10,75 0B & RBW (CISPR) L MHz
o att 20 B SWT 115 @ VBW 1kHz _ Mode Sweep o Att 20dB  SWT  32.1ms @ VBW 3 MHz _ Mode Sweep
(@ 1Pk View [® 1Pk View
CETEY) ~56.93 dBm CETEY) ~42.96 dBm|
s 2.4862370 GHz 1 2.4961050 GHz
inde M1[1] 6.44 dBm 10 dbm M1[1] 7.08 dBm|
2.4409240 GHz 2.4408760 GHz|
o d od |‘
-10 dBy -10 dBm
=20 dl =20 dBm:
30 -30 dBm -
40 | 40 dBm 42 T
=0 : S0 dbm
JL §
60 dB 60 dBm
-70 -70 dem
10 1] |
Start 2.31 GHz 32001 pts Stop 2.69 GHz Start 2.31 GHz 32001 pts Stop 2.69 GHz
Marker Marker,
Type | Ref | Tre | X-value | v-value | Function | Function Result | Type | Ref | Tre | X-value | ¥-value | Function | Function Result |
M1 | 1 2.440924 GHz 6.44 dBm M1 | 1 2.440876 GHZ 7.08 dBm
Mz 1 2,366256 GHz -57.25 dém M2 1 2,360663 GHz 43,55 dbm
M3 1 2,486237 GHz -56.93 dém M3 1 2,495105 GHz -42.96 dBm
)| ] )| ]
Spectrurr Spectrur o
Ref Level 20.00 dBm  Offset 10.75 0B @ RBW (CISPR) 1 MHz Ref Level 20.00 dBm  Offset 10,75 0B & RBW (CISPR) L MHz
o att 20 6B SWT 115 @ VBW 1 kHz _Mode Sweep o Att 20dB  SWT  32.1ms @ VBW 3MHz _ Mode Sweep
(@ 1Pk View @ 1Pk View
CETEY) 6.24 dBm CETEY) 43.60 dBm|
" 2.4835000 GHz 2.4846630 GHz
10 M1[L] 5.76 dBm 10 dem M1L[L] 6.15 dBm|
2.4800150 GHz 2.4799080 GHz
0d od
-10 dB -10 dBm.
-20 -20 dBm
-30 dB -30 dbm
-40 -40 dBm -
-50 dB oE “50 g Wnkaitoy
X
60 -60 dem
270 d 70 g F2
10 10 |
Start 2.91 GHz 32001 pts Stop 2.69 GHz Start 2.91 GHz 32001 pts Stop 2.69 Gz
Marker Marker
Type | Ref | Tre | X-value | Y-walug | Function | Function Result [| Type | Ref | Tre | X-value | v-value | _Function | Function Result |
ML 1 2,480015 GHz 5.76 dbm M1 1 2,479908 GHz 6.15 dbm
M2 1 2.35928 GHz -56.60 dBm M2 1 2.381735 GHz -43.47 dBm
M3 | 1] 2.4835 GHz | -56.24 dBm M3 | 1] 2,484663 GHz | -43.80 dBm |
il

N
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8DPSK_Band Edge Test Plot - BT EDR

2402MHz - AV

2402MHz - PK

G )
v v
Ref Leval 20.00 dém Offset 10.75 dB & RBW (EIEDR) 1 MHz Ref Level 20.00 dém Offset 10.75 dB & RBW (EIEDR) 1 MHz
o Att 2008 SWT L1s @ VBW 1kHz Mode Sweep o Att 2008 BWT  32.1ms @ VBW 3 MHz_ Mode Sweep
(@ 1Pk view (@ 1Pk View
Maril ~54.98 dBm| Maril ~41.66 dBm
F 2.4849600 GHz, P M1 2.4866110 GHz,
10 dam M M1[1] s.azdem| | 7 M1[1] 7.85 dBm
o d X 2.4020820 GHz| od 2.4019630 GHz|
-10 dBm: [ ii
-20 dém -20 dB ‘
-30 d2m -30d I
-40 dam 40 B L2
-50 d@m 0 m -50 dBm
I 5
-60 dim -60 dB
=70 d@m Fo 70 d Fo
[ [
Start 2.31 GHz 32001 pts Stop 2.69 GHz Start 2.31 GHz 32001 pts Stop 2.69 GHz
Marker Marker
Type | Ref | Tre | X-value | ¥-value | Function | Function Result | Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
ML 1 2.402082 GHz 3.83 dém M1 2.401963 GHz 7.85 dem
M2 1 2.379995 GHz -55.37 dém M2 1 2.379995 GHz -41.79 dém
M3 1 2,48496 GHz -54.98 dém M3 1 2.488611 GHz -41.66 dBm

J C T

2441MHz - AV

2441MHz - PK

g

Spectrun L Spectrur =
Ref Level 20.00 d8m Offset 10.75 d8 &« RBW ([‘I‘EER) 1 MH2z Ref Level 20.00 d8m  Offset 10.75 dB & RBW (EIBPR] 1 MHz
o att 20 dB  SWT 115 @ VBW 1kHz _Mode Sweep o Att 20dB  SWT  32.1ms @ VBW 3MHz _Mode Sweep
@ 1Pk View j@ 1Pk View
mMa[1] 5.02 dBm)| mMa[1] -42.48 dBm|
2.4909810 GHz| 11 2.4911710 GHz|
0@ [T mM1[1] 2.69 dBm| 10 dkm mM1[1] 6.84 dBm|
! 2.4410540 GHz| ﬁ 2.4409830 GHz|
od ” od ‘
-10 dby -10 dBm
-20 dl -20 dBm: |
-30 -20 dem T
-40 g -401 dBm: i | ‘
-s0 T -50 dBm.
5 .
-60 dby 50 dBm
-70 F -70 dBm
1 11 |
Start 2.31 GHz 32001 pts Stop 2.69 GHz Start 2,31 GHz 32001 pts Stop 2.69 GHz
Marker Marker
Type | Ref | Tre | X-value | ¥-value | Function | Function Result J Type | Ref | Tre | X-value | ¥-volue | Function | Function Result |
1 2.441054 GHz 2.69 dBm 1 1 2,4409683 GHz €.84 dém
M2 1 2.37651 GHz -55,47 dbm M2 1 2,369856 GHz -42,20 dbm
M3 | 1 2.490981 GHz -55.02 dBm M3 1 2.491171 GHZ -42.48 dBm
c J — — J T
Spectrur Spectrurr
Ref Level 20.00 dém Offset 10,75 dB & RBW (CISPR) 1 MHz Ref Level 20.00 dém Offset 10.75 dB & RBW (CISPR) L MHz
o att 20 dB SWT 115 @ VBW 1kHz _Mode Sweep o Att 20 0B SWT  32.1ms @ VBW 3MHz _ Mode Sweep
@ 1Pk View @ 1Pk View
M3a[1] ~54.98 dBm)| M3a[1] ~41.00 dBm|
2.4917290 GHz| 2.4926790 GHz|
1048 " ML1[1] 1.36 dBm) 10 dém ki ML[1] 5.34 dBm)|
| 2.4800390 GHz i 2.4799560 GHz|
o d od M
-10 dby -10 dBm ‘
=20 dl =20 dBm: |
-30 -30 dBm |
4048 -40 dbm ‘i‘- ‘i‘
-50 i T -50 dBm
5
60 dby 60 dBm
-70 £ -70 dBm =
10 10 |
Start 2.91 GHz 32001 pts Stop 2.69 GHz Start 2,31 GHz 32001 pts Stop 2.69 GHz
Marker Marker
Type | Ref | Tre | X-value | v-value | Function | Function Result | Type | Ref | Tre | X-value | ¥-value | Function | Function Result |
M1 | 1 2,480039 GHz 1.36 dBm M1 | 1 2.479956 GHZ 5.34 dBm
M2 1 2,380755 GHz -55.76 dbm M2 1 2,380482 GHz 42,76 dbm
M3 1 2.491729 GHz -54.98 dBm M3 1 2.492679 GHz -41,90 dBém
)i J
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Configuration 3

Spoc = =
Ref Level 20,00 dBm  Offset 10.75 dB & RBW (CISPR) L MHZ Ref Level 20.00 dBm  Offset 10.75 dB & RBW (CISPR) L MHZ
b Att 20 dB SWT 1.15 @ VAW 1 kHz  Mode Sweep j» Att 20 dB SWT  32.1ms w VBW 3 MHz  Mode Sweep
j@ 1Pk view @ 1Pk View
Ma[1] 55.28 dBm| Ma[1] 41.92 dBm)|
2.4863090 GHz| » . 2.4960220 GHz|
10dam e M1[1] 5.20 dBm 10 des M1[1] 6.01 dBm
] 2.4020110 GHz| H 2.4019630 GHz
0 di “ od }
-10 d2m -10d |
-20 dBm: -20d t
-30 dim -30 db
-40 dBm. -40 B I i i‘
-50 dBm—or ‘ i -50d
T J1 5
-60 dBm- -60 d
-70 dBm: o -70 dB o
Fi Fi
Start 2.31 GHz 32001 pts Stop 2.69 GHz Start 2.31 GHz 32001 pts Stap 2.68 GHz
Marker Marker
Type | Ref | Trc | X-valus | ¥-value | Function | Function Result | Type | Ref | Trc | X-valus | ¥-value | Function | Function Result |
ML 1 2.402011 GHz 5.20 dém W1 5.401963 GHz 6.0 dém
M2 1 2.353218 GHz -55.56 dém M2 1 2.354975 GHz -42.01 dém
M3 1 2.486309 GHz -55.28 dém M3 1 2.496022 GHz -41.92 dém
— R
Spec b2 m 2
Ref Level 20,00 dBm  Offset 10.75 dB & RBW (CISPR) L MHZ Ref Level 20.00 dBm  Offset 10.75 dB & RBW (CISPR) L MHZ
b Att 20 dB SWT 1.15 @ VAW 1 kHz  Mode Sweep j» Att 20 dB SWT  32.1ms w VBW 3 MHz  Mode Sweep
j@ 1Pk view @ 1Pk View
M2[1] 55.84 dBm)| Ma[1] 42.71 dBm)|
2.3769260 GHz| » 2.4931780 GHz|
10 dem o M1[1] 1.25 dBm| 10 de M1[1] 5.59 dBm)
i 2.4020460 GHz| f 2.4020700 GHz
0 di J‘ od [
-10 dBm | -10d |i
-20 dBm: I 20d }
-30 dim -30 db ‘
-40 dbm -40 db l | 'i"
-50 dém - | -50d
T t
) X
-60 dBm -60d
-70 dém o -70 dB o
F1 F1
| |
Start 2.31 GHz 32001 pts Stop 2.69 GHz Start 2.31 GHz 32001 pts Stop 2.69 GHz
Marker Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result | Type | Ref | Tre | X-value | ¥-value | Function | Function Result
ML 1 2.402046 GHz 1.25 dBm M1 2,40207 GHz 5.59 dém
M2 1 2.376926 GHz -55.84 dém M2 1 2.379719 GHz -42.45 dém
M3 1 2.489615 GHz -55.32 dém M3 1 2.493178 GHz -42.71 dBm
i T
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Configuration 1

Transmitter Conducted Unwanted Emissions Results in Restricted Frequency Band

Modulation Mode GFSK Frequency 2402MHz
Freq. Remark | Max Value DG EIRP E-Field ELIFr'nel'td 'I\E/IaFr'gl'g
(MHz) (dBm) (dBi) (dBm) (dBuV/m) (dBuV/m) (dB)
3843.20 PK -50.96 2.79 -48.17 47.09 74.00 -26.91
4804.00 PK -52.32 2.79 -49.53 45.73 74.00 -28.27
Transmitter Conducted Unwanted Emissions Results in Restricted Frequency Band
Modulation Mode GFSK Frequency 2441MHz
Freq. Remark | Max Value DG EIRP E-Field EI:iFrinei'td ',\Eﬂ'grigi'g
(MHz) (dBm) (dBi) (dBm) (dBuV/m) (dBuVv/m) (dB)
3905.60 PK -55.22 2.79 -52.43 42.83 74.00 -31.17
4882.00 PK -58.17 2.79 -55.38 39.88 74.00 -34.12
Transmitter Conducted Unwanted Emissions Results in Restricted Frequency Band
Modulation Mode GFSK Frequency 2480MHz
. E-Field E-Field
Freq. Remark Max Value DG_ EIRP E-Field Limit Margin
(MHz) (dBm) (dBi) (dBm) (dBuV/m) (dBuV/m) (dB)
3968.00 PK -58.78 2.79 -55.99 39.27 74.00 -34.73
4960.00 PK -60.92 2.79 -58.13 37.13 74.00 -36.87
Note:

1. If the PK margin greater than 20 dB, there is no need to get AVG reading.

2. DG = Directional Gain.
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GFSK_ Test Plots

2402MHz - PK

2402MHz - PK

L JL

Spech = | [ spectrum 2
Ref Level -10.00 d8m Offset 0.75 d& » RBW (CISPR) L MHz Ref Level -10.00 d8m  Offset 0.75 d& & RBW (CISPR) L MHz
o At 0B SWT 2 ms @ VBW 3MHz_ Mode Sweep o att 0dB SWT 2ms & VBW 3MHz_Mode Sweep
[@ 1Pk view @ 1Pk View
M1[1] -50.96 dBm| M1[1] -52.32 dBm|
3.84323750 GHz 4.80437250 GHz|
-20 dém -20 derm
=30 dBm- -30 d
40 dBm -40 dBrm
d ‘ d
~50 demr- -50
I i HUU,U‘L”W R — /_kﬁd\
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-0 dem 60 derm
=90 dBm:- -00 d
-100 dBrr 100 dBi
CF 3.8432 GH. 2000 pt: S 10.0 MH. CF 4.804 GH. 2000 pt: S 10.0 MH
a0 pts an z 3 pts an z

2441MHz - PK

2441MHz - PK

Spectrum L Spectrum o
Ref Level -10.00 dam Offset 0.75 d8 & RBW (ClBDR) 1 MHz Ref Level -10.00 dam Offset 0.75 d8 & RBW (CI‘EPR) 1 MHz
o At 0dE SWT__ 2ms @ VBW 3MHz_ Mode Swesp = Att 0dE SWT__ 2ms @ VBW 3 MHz_Mode Sweep
@ 1Pk View @ 1Pk View
M1[1] -55.22 dBm M1[1] -58.17 dBm)|
3.90564750 GHz| 4.88224250 GHz|
20 -20 dbm
-30 -30 dBm:
-40.dB -0 dbm
-50 T -50 dBm:
| Ll T i
5008 Hire” 4, 50 cBm A
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14 T g
: T P v e :
i 1 L 1 P PP TR P TN W " PRSTIT) [PYTPYTY
808 80 dem
-20 -20 dBm
-100 df -100 di
CF 5.9056 GHz 2000 pts Spon 10.0 MHz CF 4.082 GHz 2000 pts Spon 10.0 MHz
]
J (] )il J (]
Spectrurr L Spectrum o
Ref Level -10.00 d2m Offset 0.75 dB & RBW (CISPR) L MHz Ref Level -10.00 d8m Offset 0.75 dB & RBW (CISPR) 1 MHz
o att 0dB SWT__ Zms e VBW 3IMHz_ Mode Sweep o att 0dB SWT __ Zms e VBW 3MHz__Mode Sweep
(@ 1Pk view [@ 1Pk View
m1i[1] -58.78 dBm m1i[1] -60.92 dBm)|
3.96791750 GHz| 4.96027750 GHz|
-20 d -20 dBm-
-30 db <30 dbm
40 d a0 derm-
50.dB 50 dbm
M
&0 Lt 60 dbd s
. 50 dBm
P R }fﬂ -
ARy
| Mg b
ERALY i P A T L Ty e IR Corm o e e STI Y INTH Fm e T T e |
80 de 60 dbm
<80 -20 dem
-100 d 100 o
X ; EX
CF 5,968 Gz 2000 pts Spon 10.0 Wiz CF 4.96 GHz 2000 pts

)i

Sgnn 10.0 MHz
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Transmitter Conducted Unwanted Emissions Results in Restricted Frequency Band

Modulation Mode 8DPSK Frequency 2402MHz
Freq. Remark | Max Value DG EIRP E-Field EI:iFriﬁ'td 'I\EAaFr'g:g
(MHz) (dBm) (dBi) (dBm) (dBuV/m) (dBuV/m) (dB)
3843.20 PK -49.28 2.79 -46.49 48.77 74.00 -25.23
4804.00 PK -50.70 2.79 -47.91 47.35 74.00 -26.65
Transmitter Conducted Unwanted Emissions Results in Restricted Frequency Band
Modulation Mode 8DPSK Frequency 2441MHz
. E-Field E-Field
Freq. Remark Max Value DG_ EIRP E-Field Limit Margin
(MHz) (dBm) (dBi) (dBm) (dBuV/m) (dBuV/m) (dB)
3905.60 PK -53.65 2.79 -50.86 44.40 74.00 -29.60
4882.00 PK -57.10 2.79 -54.31 40.95 74.00 -33.05
Transmitter Conducted Unwanted Emissions Results in Restricted Frequency Band
Modulation Mode 8DPSK Frequency 2480MHz
. E-Field E-Field
Freq. Remark Max Value DG_ EIRP E-Field Limit Margin
(MHz) (dBm) (dBi) (dBm) (dBuV/m) (dBuV/m) (dB)
3968.00 PK -57.98 2.79 -55.19 40.07 74.00 -33.93
4960.00 PK -58.02 2.79 -55.23 40.03 74.00 -33.97
Note:

1. If the PK margin greater than 20 dB, there is no need to get AVG reading.

2. DG = Directional Gain.
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8DPSK_Test Plots

2402MHz - PK

2402MHz - PK

Spe | [ spect 2
Ref Level -10,00 dBm  Offset 0.75 d& & RBW (CISPR) L MHz Ref Level -10.00 dm  Offset 0.75 d& & RBW (CISPR) L MHz
fo Att 0dB  SWT 2 ms @ YBW 3 MHz  Mode Sweep | Att 0dB  SWT 2ms @ YBW A MHz  Mode Sweep
[@ 1Pk view @ 1Pk View
M1i[1] -49.28 dBm)| M1i[1] -50.70 dBm
3.84312250 GHz 4.80397250 GHz
-20 d@m -20 dBm
=30 dBm- -30 d
-40 d@m -40 dBm
" M
-50 dem; [ W -50d =
- ™
MWWWW MW' it -60 dbm wa""" »-‘M
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-100 dB -100 dBrr
CF 3.8402 GHz 2000 pts Span 10.0 MHz CF 4.804 GHz 2000 pts Span 10.0 MHz
)jd . ) 2
L JL J L L J

2441MHz - PK

2441MHz - PK

Spectrum Spectrum o
Ref Level -10.00 dam Offset 0.75 d8 & RBW (CIBF'R) 1 MHz Ref Level -10.00 dam Offset 0.75 d8 & RBW (CI‘EPR) 1 MHz
= att DdE SWT__ 2ms @ VBW 3MHz_ Mode Swesp = Att DdE SWT__ 2ms @ VBW 3 MHz_Mode Sweep
@ 1Pk View @ 1Pk View
M1[1] -53.65 dBm M1[1] -57.10 dBm)|
3.90561250 GHz| 4.88206250 GHz|
20 -20 dbm
-30 -30 dBm:
<4008 40 dBm
-50 -50 dBm:
Fe, i
&0 dB L dholiiadl. | 1 1] 80 dBm oA,
wr Tl ] -
LA b | Jon -
808 60 dbm
-0 -G0 dBm
-100 df -100 di
CF 3.9056 GHz. 2000 pts Span 10.0 MHz CF 4.82 GHz 2000 pts Span 10.0 MHz
]
J (] )il J (]
Spectrum = Spectrum o
Ref Level -10.00 d2m Offset 0.75 dB & RBW (CISPR) L MHz Ref Level -10.00 d8m Offset 0.75 dB & RBW (CISPR) 1 MHz
o att 0d SWT _ 2ms @ VBW 3MHz_ Mode Sweep o att 0B SWT__ 2ms e VBW 3MHz_ Mode Sweep
([@1Pk View [@ 1Pk View
M1[1] -57.98 dBm)| M1[1] -58.02 dBm)|
3.96795750 GHz| 4.95999750 GHz|
-20 dl -20 dBm:
-30 dby 30 dbm
40 df -40 dBm-
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0 = R ey e 50 dBm = ~
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Configuration 3

Transmitter Conducted Unwanted Emissions Results in Restricted Frequency Band

Modulation Mode GFSK Frequency 2402MHz
Freq. Remark | Max Value DG EIRP E-Field EL'iFr'nei'td 'I\EA'aFr'gi'g
(MHz) (dBm) (dBi) (dBm) (dBuV/m) (dBuV/m) (dB)
3843.20 PK -51.64 2.79 -48.85 46.41 74.00 -27.59
4804.00 PK -53.45 2.79 -50.66 44.60 74.00 -29.40
Note:
1. If the PK margin greater than 20 dB, there is no need to get AVG reading.
2. DG = Directional Gain.
Test Plots
2402MHz - PK 2402MHz - PK
Fsprfrrrlm: _ _ _ _ [?J .‘spr-frrrunlw _ _ _ _ [EJ
o St S v i Mie e Sweep o it e T 2w e VW o 3bme mode Swesp
i oz || i o
' T o, | | TN
-60 dBm il -60 dbs 17 g
M,
LR LA %‘m | ‘ Tl | AR T wu-nmﬁi-w"/ L. ™ il
CF 3.8432 E.::LZ 2000 pts “I“I;p:lﬂ,ﬂ MHz CF 4.804 GH.:' 2000 pts .I“I.Is.pzlﬂ,ﬂ MHz |
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Transmitter Conducted Unwanted Emissions Results in Restricted Frequency Band

Modulation Mode 8DPSK Frequency 2402MHz
Freq. Remark | Max Value DG EIRP E-Field EL'iFr'nei'td 'I\EA'aFr'gi'g
(MHz) (dBm) (dBi) (dBm) (dBuV/m) (dBuV/im) (dB)
3843.20 PK -52.06 2.79 -49.27 45.99 74.00 -28.01
4804.00 PK -50.99 2.79 -48.20 47.06 74.00 -26.94
Note:
1. If the PK margin greater than 20 dB, there is no need to get AVG reading.
2. DG = Directional Gain.
Test Plots
2402MHz - PK 2402MHz - PK
Fsprfrrrlm: _ _ _ _ [?J .‘spr-frrrunlw _ _ _ _ [EJ
o Sr e o v i Mie e Sweep o it e T wm e VW . 3tme mode Swesp
o || I
-60 dBm \l al‘ﬂ ‘JHLMWLWWWWMW‘”WﬁW%%m H J -60 dB y {’,/’“ B s M
v ﬂw
JWWJAWU;‘L LH’\‘ T '“'I [ J,,,LJWM A -'W’. N T
CF 3.8432 E.:.-LZ 2000 pts .I“I.Iip:lﬂ,ﬂ MHz CF 4.804 GH-:' 2000 pts “I“I-fpzlﬂ,ﬂ MHz
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3.3 Unwanted Emissions into Non-Restricted Frequency Bands

3.3.1 Limit of Unwanted Emissions into Non-Restricted Frequency Bands

Peak power in any 100 kHz bandwidth outside of the authorized frequency band shall be attenuated by at
least 20 dB relative to the maximum in-band peak PSD level in 100 kHz.

3.3.2 Test Procedures

Reference level measurement

1. Set RBW=100kHz, VBW = 300kHz , Detector = Peak, Sweep time = Auto
2. Trace = max hold , Allow Trace to fully stabilize

3. Use the peak marker function to determine the maximum PSD level
Emission level measurement

1. Set RBW=100kHz, VBW = 300kHz , Detector = Peak, Sweep time = Auto
Trace = max hold , Allow Trace to fully stabilize

Scan Frequency range is up to 25GHz

A wnN

Use the peak marker function to determine the maximum amplitude level

3.3.3 Test Setup

an | ==

Report No.: CR061103AD Page : 70 of 105
Report Version: Rev. 01



Infernational
Certification
Corp.

3.3.4 Unwanted Emissions into Non-Restricted Frequency Bands

Ambient Condition 25°C /1 67% Tested By Aska Huang

Configuration 1

BT-BR(1Mbps) CSENdB-FS
2402MHz
Portl [/
m O T PP RPN YOT T Wi Lo — . N
— TS T I O PRI " Py T
Ll hisy o e
46 56 = 76 8 96 ©e e 16 16 ue 16 186 16 16 16 26 26 26 26 2c 26
10~ RBW (Hz)
o] 100k
VBW (Hz)
s 300k
0] Detector
Peak
-30-| k -
40
50 P RN T L o M L L“
i ' i Y iy i ¥ ’ Ly y
60
-70-, i Il i ' ' Il i Il [} ] [l i I} Il il Il [l I
23986 24G 24056 2416 24156 2426 24256 2436 24356 2446 24856 2456 24556 2466 24656 2476 24756 2486 248556
Ref(Hz) | Ref(dBm) | Limit(dBm) FreqH)  Level(dBm) Freq(Hz)  Level(dBm) FreqHz)  Level(dBm) FreqH)  Level(dBm) Freq(Hz) | Level(dBm) Port
2402166 | 698 1302 1967456 4863 2309826 4741 246 5109 2483996 4697 16317856 | -49.43 1
BT-BR(1Mbps) CSENdB-FS
2441MHz
f [ port [~ ]
" TR I T ey ¥
L b ek i .L‘"Wn‘vlrum-\ P~ s AR AR L TR RRTI i RVR A
3‘5 4‘6 SIG E‘G 7‘G E‘G E‘G ldG ll‘G 12‘5 L’:G 14‘6 15‘5 lﬁIG 1'}5 lE‘G lE‘G Idﬁ ZI‘G H‘G B‘G 24'6 LS‘G
10 RBW (Hz)
o 100k
VBW (Hz)
10| 300k
= Detector
Peak
30 A J
40
50 L R oot " bbb . PP ,“
4 ¥ Y y " ¥ i
60
05 ' | ' . ' | ' | ' . ' | ' | ' ' m
2398G 24G 2405G 2816 24156 2426 2425G 2436 24356 244G 24456 245G 24556 246G 24656 247G 24756 248G 24855G

Ref(Hz)  Ref(dBm) | Limit(dBm) Freq(Hz)  Level(dBm) FreqiHz)  Level(dBm) Freq(Hz)  Level(dBm) Freq(Hz)  Level(dBm) Freq(Hz | Level(dBm) Port
2441176 653 1347 2105266 -48.66 2308326 4736 248356 5073 2483516 4561 21510256 | -49.28 1
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BT-BR(1Mbps) CSENdB-FS
2480MHz
f [ porr [~ |
Lo e " Py, "
A ko s AW WIS TP YRS AL Wi W ol A
L, u ¥ iy
36 16 6 6 76 & ES 16 6 16 16 M6 16 186 16 186 196 26 26 26 26 26 2%
[ RBW (Hz)
o 100k
VBW (Hz)
-10- 300k
= Detector
Peak
30-| . .
a0
50} _— . " Lo " I sl TR TR 4 \ ik —
G y g W y
60
05 ' | ' . ' | ' | ' . ' | ' | ' ' m
23986246 24056 2416 24156 2426 24256 2436 24356 2446 24156 2456 24556 2466 24656 2476 24756 2486 248556
Ref(Hz) | Ref(dBm) | Limit(dBm) Freq(Hz)  Level(dBm) Freq(Hz)  Level(dBm) FreqHz)  Level(dBm) FreqHi  Level(dBm) Freq(Hz) | Level(dBm) | Port
2480186 | 550 1440 216126 4782 2308066 -48.09 248356 4943 248536 4725 17406086 | -4861 1
BT-EDR(2Mbps) CSENdB-FS
2402MHz
Portl [/
, . 3 s M Ay
| L ok o e, by by gari byl tilahilgd ; " TP TR TP
16 56 6 76 £ 96 e 16 16 1e ue 16 186 16 186 16 26 26 26 26 26 256
10 RBW (Hz)
o 100k
VBW (Hz)
== 300k
0] Detector
Peak
20-| S .
a0
_s0-] N L n Ul " L s N L T o L N " “
60
T, \ , ' , . \ , , i , . , . | : i I
23986246 24056 2416 24156 2426 24256 2436 24356 2446 24456 2456 24556 2466 24656 2476 24756 2486 248556
Ref(Hz) | Ref(dBm) | Limit(dBm) Freq(Hz)  Level(dBm) Freq(Hz)  Level(dBm) FreqHz)  Level(dBm) FreqHi)  Level(dBm) Freq(Hz) | LevelidBm) | Port
2401846 | 544 1456 196146 4878 2309786 4695 246 -S1a1 248546 4735 16374136 | -4871 1
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BT-EDR(2Mbps) CSENdB-FS
2441MHz
Portl [/
i e Ak ]
| ik et e PP e = T W™ il TRV P
it 56 6 76 86 96 16 e s 16 M6 16 166 16 186 196 26 A6 26 2 26 26
10- RBW (Hz)
o 100k
VBW (Hz)
== 300k
20 — || Detectar
Peak
-30-| k -
a0
s0-1 PR, e Ly L L " L TR TTRY - — " - u”
o y b . ¥ y
60
-70-, i Il i ' ' Il i Il [} ] [l i I} Il il Il [l I
23986 246 24056 2416 24156 2426 24256 2436 24356 2416 24156 2456 24556, 2456 24656 2476 24756 2436 248556
Ref(Hz) | Ref(dBm) | Limit(dBm) Freqiie)  Level(dBm) FreqHz)  Level(dBm) Freq(Hs)  Level(dBm) FreqHz)  Level(dBm) Frea(Ho) | Level(dBm) | Port
2440856 429 571 2135456 4892 239126 4163 248356 5030 248816 4749 1642766 -4886 1
BT-EDR(2Mbps) CSENdB-FS
2480MHz
Portl [/
+ o IRy 'Tg
| Ak o i M A " = ANl LT TRTPTTRPRY bk {7y
A Moltpie el | T i
16 B Ed 76 Ed 9% w6 16 6 16 M6 186 166 16 186 186 26 26 26 26 26 26
10- RBW (Hz)
0-| 100k
VBW (Hz)
=5 300k
o — Detector
Peak
-30-| k -
a0
50- ey 4 o ok ikt bk bbb i b kil i by
¥ g aa g y 4
60
-70-, i Il i ' ' Il i Il [} ] [l i I} Il il Il [l I
23986 246 24056 2416 24156 2426 24256 2436 24356 2416 24156 2456 24556, 2456 24656 2476 24756 2436 248556
Ref(Hz) | Ref(dBm) | Limit(dBm) Freqiie)  Level(dBm) FreqHz)  Level(dBm) Freq(Hs)  Level(dBm) FreqHz)  Level(dBm) Frea(Ho) | Level(dBm) | Port
2480056 275 1725 1747986 4897 238156 482 248356 4893 2483956 4680 15203386 | -4866 1
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BT-EDR(3Mbps) CSENdB-FS
2402MHz
Portl [/
R TP R IR PR e L 5
m o L " b P i L WS WM )
16 56 6 76 £ 96 16 16 w6 1#6 M6 156 166 16 186 196 6 26 26 26 26 26
10 RBW (Hz)
o] 100k
VBW (Hz)
== 300k
20 Detector
Peak
-30-| k -
a0
50-} APW—— L - Lk | Lol P A Ll " Ly oy add “
h on okl ¥ . ;
60
70, i Il i ' [ i i Il [} ] [l i [} Il i Il [l I
23986246 24056 2416 24156 2426 24256 2436 24356 2416 24856 2456 24556, 2456 24656 2476 24756 2436 248556
Ref(Hz) | Ref(dBm) | Limit(dBm) Freqiie)  LevelldBm) FreqHz)  Level(dBm) Freq(Ho)  LevelldBm) FreqHz)  Level(dBm) Frea(Hz) | Level{dBm) | Port
2401846 534 1466 2183996 4837 246 4677 246 -50.08 248856 4743 24555346 | 4843 1
BT-EDR(3Mbps) CSENdB-FS
2441MHz
Portl [N
4 y
i Lodh Sodad ki it it P ““WM'M 4 4 o Ao
Lolh i ks s h Y
d‘f:'v SIG ﬁ‘G T‘G B‘G Q‘G 166 ll‘G ]Z‘G 1?:6 N‘G ]5‘5 lﬁIG ]')G IB‘G 19‘6 Z)‘G ZI‘G ZZ‘G ZR‘G ZOIG ZS‘G
10 RBW (Hz)
o 100k
VBW (Hz)
10+ 300k
! Detector
Peak
30 ¢ J
4]
504 L " T " e o baiandehd et bbb Lol b H
e iRy o
60
05 ' | ' . ' | ' | ' . ' | ' | ' ' m
2398G 24G 24056 2816 24156 2426 2425G 2436 24356 2846 24456 2456 24556 246G 24656 2476 24756 2486 2.4855G
Ref(Hz) Ref(dBm) | Limit[dBm) Freq(Hz)  Level(dBm) Freq(Hz)  Level([dBm) Freq(Hz)  Level(dBm) Freq(Hz)  Level(dBm) Freq(Hz) | Level(dBm) Port
2440846 4.25 -15.75 2134266 -48.74 239891G -48.27 246G -51.20 2483566 -4703 16.24467G  -49.43 1
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BT-EDR(3Mbps) CSENdB-FS
2480MHz
Portl [/
. bl e bt " —
i bl tantaboemabid i iy b b A T T P » "
16 B Ed 76 Ed 9% w6 16 6 16 M6 186 166 16 186 186 26 26 26 26 26 26
10 RBW (Hz)
0-| 100k
VBW (Hz)
0 300k
. —— || Detector
Peak
30| ( J
40
504 bl I PP m R " b " . A TR
i . o "
60
-70-, i Il i ' ' Il i Il [} ] [l i I} Il il Il [l I
23986 246 24056 2416 24156 2426 24256 2436 24356 2416 24156 2456 24556, 2456 24656 2476 24756 2436 248556

Ref(Hz)  Ref(dBm)  Limit(dBm) Freq(Hz)  Level(dBm) FreqiHz)  Level(dBm) Freq(Hz)  LevelldBm) FreqHz)  Level(dBm) Freq(Hz)  Level(dBm) Port
2479866 345 16.85 2308316 -49.40 2399076 -47.83 248356 4945 2483866 -47.05 1630946 -48.20 1
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BT-BR(1Mbps)
2441MHz
Hopping Ch Bandedge (Non-restricted Band)
[ 10+ : | por1 [~ ]
0-| i i Span
e 120MHz
f-ndB h-ridE REW
20- : : 100kHz
VBW
-30- 5 ; [300H: |
E : Sweep
40- [12ms ]
50~ : : Detector
] i Peak
-607I 1 1 1 1 1 1 1 I 1 1 I 1 1 ) )
233G 2396 246G 2416 242G 243G 244G 245G 246G 247G 248G 249G 256G
Lirnit(dBrm)  Ref(Hz) Ref(dBrn) | BE-I(H2) BE-IdBrm) | BE-h(Hz) | BE-h(dBrn)
13 24107836 7 2399136 -35.97 24885226 | -56.59
BT-EDR(2Mbps)
2441MHz
Hopping Ch Bandedge (Non-restricted Band)
[ 10 i 5 e ~ §
0- Span
-10-! 120MHz
RBW
-20- 100kHz
VEW
0- [300H: |
Sweep
<89 1.2ms
50~ Detector
Peak
'607 1 : | 1 | 1 | | 1 : 1 | ) )
233G 2396 246G 2416 242G 243G 244G 245G 246G 247G 248G 249G 256G
Lirnit(dBrm)  Ref(Hz) Ref(dBrn) | BE-I(H2) BE-IdBrm) | BE-h(Hz) | BE-h(dBrn)
1475 24078266 | 5.25 23998266 -52.93 2488876 -56.05
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BT-EDR(3Mbps)
2441MHz
Hopping Ch Bandedge (Non-restricted Band)
TE 7 1 port1 W‘
= Span
10 120MHz
RBW
20 100kHz
VBW
=30+ 300kHz
Sweep
=0 1.2ms
50- Detector
Peak
238G 239G 24G 241G 242G 243G 244G 245G 246G 247G 248G 249G 25G
Limit(dBm)  Ref(Hz) Ref(dBm) BE-I(Hz) BE-I(dBm}  BE-h(Hz) BE-h(dBm)
-14.64 2404174G 536 2.399652G -53.28 2.493565G -56.47
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Configuration 3

BT-BR(1Mbps) CSENdB-FS
2402MHz
Portl [/
IPVREEP TR TROR TR IR TR T TR, 7
. PRRSR) L 1t Bt bl
1 e | Ao e " -; s Pl v "
ol i
46 56 6G 6 86 96 06 116 126 136 MG 156 166 176 186 196 06 26 26 36 46 256
1 RBW (Hz)
o 100k
VBW (Hz)
-10- 300k
= Detector
Peak
30-| . .
a0
_50-] N L m Lol ik L " Ll " L ST m ‘*
b ¥ ¥ y G i ¥
60
05 ' | ' . ' | ' | ' . ' | ' | ' ' m
23986246 24056 2416 24156 2426 24256 2436 24356 2446 24156 2456 24556 2466 24656 2476 24756 2486 248556
Ref(Hz) | Ref(dBm) | Limit(dBm) Freq(H) | Level(dBm) Freq(Hz)  Level(dBm) FreqHz)  Level(dBm) FreqHi  Level(dBm) Freq(Hz) | Level(dBm) | Port
240246 | 624 1376 1725556 4854 2308066 4764 246 1904 248436 478 16204676 | -48.27 1
BT-EDR(3Mbps) CSENdB-FS
2402MHz
Portl [
. " ITTTE, SUVHRTEPYORPRIT AV M 00 POy oo
J o —— T TP A TP T A S P Pl
p - Wity L
16 56 6G 6 6 G 06 116 126 136 MG 156 166 176 186 196 206 26 26 36 MG 256
10 RBW (Hz)
o 100k
VBW (Hz)
-10- 300k
= — || Detector
Peak
30-| . .
a0
_50-] T L TRe— i dende i " L bt RTINS TN IPTE NN RT NPT o ‘“
60
05 ' | ' . ' | ' | ' . ' | ' | ' ' m
23986246 24056 2416 24156 2426 24256 2436 24356 2446 24156 2456 24556 2466 24656 2476 24756 2486 248556
Ref(Hz) | Ref(dBm) | Limit(dBm) Freq(Hz | Level(dBm) Freq(Hz)  Level(dBm) Freq(Hz)  Level(dBm) FreqH  Level(dBm) Freq(Hz) | Level(dBm) | Port
2401826 415 1545 2167126 4834 2308166 475 246 5025 248304 4754 16.45856G | -48.36 1

Report No.: CR061103AD
Report Version: Rev. 01

Page : 78 of 105




Infernational
Certification
Corp.

3.4 Conducted Output Power

3.4.1 Limit of Conducted Output Power

(] 1watt
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.

X 0.125 Watt
For all other frequency hopping systems in the 2400-2483.5 MHz band.

] 0.125watt
For Frequency hopping systems operating in the 2400-2483.5 MHz band have hopping channel carrier
frequencies that are separated by two-thirds of the 20 dB bandwidth of the hopping channel.

3.4.2 Test Procedures

1. Awideband power meter is used for power measurement. Bandwidth of power senor and meter is
50MHz

2 If duty cycle of test signal is not 100 %, trigger and gating function of power meter will be enabled to
capture transmission burst for measuring output power

3.4.3 Test Setup

[ EUT H Power Sensor H Power Meter
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3.4.4 Test Result of Conducted Output Power

Ambient Condition 25°C / 67% Tested By Aska Huang
Configuration 1
Summary of Peak Conducted Output Power
Mode Power Power
(dBm) (W)
2.4-2.4835GHz - -
BT-BR(1Mbps) 7.66 0.00583
BT-EDR(2Mbps) 8.49 0.00706
BT-EDR(3Mbps) 8.83 0.00764
Result
Mode Result Gain Power Power Limit
(dBi) (dBm) (dBm)
BT-BR(1Mbps) - - - -
2402MHz Pass 2.79 7.66 21.00
2441MHz Pass 2.79 7.26 21.00
2480MHz Pass 2.79 6.49 21.00
BT-EDR(2Mbps) - - - -
2402MHz Pass 2.79 8.49 21.00
2441MHz Pass 2.79 7.62 21.00
2480MHz Pass 2.79 6.46 21.00
BT-EDR(3Mbps) - - - -
2402MHz Pass 2.79 8.83 21.00
2441MHz Pass 2.79 7.94 21.00
2480MHz Pass 2.79 6.78 21.00

Report No.: CR061103AD
Report Version: Rev. 01

Page : 80 of 105




zy”*/@
International
Certification

Corp.

Summary of Conducted (Average) Output Power

Mode Power Power
(dBm) (W)
2.4-2.4835GHz - -
BT-BR(1Mbps) 7.52 0.00565
BT-EDR(2Mbps) 6.25 0.00422
BT-EDR(3Mbps) 6.26 0.00423
Result
Mode Result Gain Power Power Limit
(dBi) (dBm) (dBm)
BT-BR(1Mbps) - - - -
2402MHz Pass 2.79 7.52 -
2441MHz Pass 2.79 7.12 -
2480MHz Pass 2.79 6.34 -
BT-EDR(2Mbps) - - - -
2402MHz Pass 2.79 6.25 -
2441MHz Pass 2.79 5.18 -
2480MHz Pass 2.79 3.88 -
BT-EDR(3Mbps) - - - -
2402MHz Pass 2.79 6.26 -
2441MHz Pass 2.79 5.19 -
2480MHz Pass 2.79 3.89 -

Note: Average power is for reference only.
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Configuration 3
Summary of Peak Conducted Output Power

Mode Power Power
(dBm) (W)
2.4-2.4835GHz - -
BT-BR(1Mbps) 6.64 0.00461
BT-EDR(2Mbps) 6.57 0.00454
BT-EDR(3Mbps) 6.92 0.00492
Result
Mode Result Gain Power Power Limit
(dBi) (dBm) (dBm)
BT-BR(1Mbps) - - - -
2402MHz Pass 2.79 6.64 21.00
2441MHz Pass 2.79 6.13 21.00
2480MHz Pass 2.79 5.23 21.00
BT-EDR(2Mbps) - - - -
2402MHz Pass 2.79 6.57 21.00
2441MHz Pass 2.79 5.42 21.00
2480MHz Pass 2.79 4.08 21.00
BT-EDR(3Mbps) - - - -
2402MHz Pass 2.79 6.92 21.00
2441MHz Pass 2.79 5.94 21.00
2480MHz Pass 2.79 4.60 21.00
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Summary of Conducted (Average) Output Power

Mode Power Power
(dBm) (W)
2.4-2.4835GHz - -
BT-BR(1Mbps) 6.48 0.00445
BT-EDR(2Mbps) 4.14 0.00259
BT-EDR(3Mbps) 4.13 0.00259
Result
Mode Result Gain Power Power Limit
(dBi) (dBm) (dBm)
BT-BR(1Mbps) - - - -
2402MHz Pass 2.79 6.48 -
2441MHz Pass 2.79 5.92 -
2480MHz Pass 2.79 5.02 -
BT-EDR(2Mbps) - - - -
2402MHz Pass 2.79 4.14 -
2441MHz Pass 2.79 2.95 -
2480MHz Pass 2.79 1.51 -
BT-EDR(3Mbps) - - - -
2402MHz Pass 2.79 4.13 -
2441MHz Pass 2.79 2.95 -
2480MHz Pass 2.79 1.51 -

Note: Average power is for reference only.
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3.5 Number of Hopping Frequency
3.5.1 Limit of Number of Hopping Frequency

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

3.5.2 Test Procedures

1. Set RBW =100kHz, VBW = 300kHz, Sweep time = Auto, Detector = Peak Trace max hold.
2 Allow trace to stabilize.

3.5.3 Test Setup

Spectrum

s Analyzer
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3.5.4 Test Result of Number of Hopping Frequency

Ambient Condition 25°C /1 67% Tested By Aska Huang
Configuration 1
Summary
Mode Max-Hop No
2.4-2.4835GHz -
BT-BR(1Mbps) 79
BT-EDR(2Mbps) 79
BT-EDR(3Mbps) 79
Result
Mode Result Hopping No Limit
BT-BR(1Mbps) - - -
2441MHz Pass 79 15
BT-EDR(2Mbps) - - -
2441MHz Pass 79 15
BT-EDR(3Mbps) - - -
2441MHz Pass 79 15
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BT-BR(1Mbps) Hopping Ch
2441 MHz
[ 10- | pot1 [~ |
0- ( Hopping Mo ]
79
<9 Span
. 83.5MHz
REW
30 100kHz
VBW
-40 300kHz
Sweep
=0 1.2ms
60~ Detector
246 2416 2426 2436 2446 2456 2466 2476 ' 248356, | |Peak
Hopping Ne | Limit
79 15
BT-EDR(2Mbps) Hopping Ch
2441 MHz
[ 10+ | port1 [~ ]
0- ( Hopping Mo ]
79
<9 Span
. 83.5MHz
REW
30 100kHz
VBW
-40 300kHz
Sweep
=0 1.2ms
60~ Detector
246 2416 2426 2436 2446 2456 2466 2476 ' 248356, | |Peak

Hopping Ne | Limit
79 15
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BT-EDR(3Mbps) Hopping Ch
2441 MHz
[ 104 | Pon1 [~ |
0+ [ Hopping No
79
=7 Span
i 83.5MHz
RBW
-30- 100kHz
VBW
-40 300kHz
Sweep
=4 1.2ms
g Detector
246 2416 2426 2436 2446 2456 2456 2476 ' 248356 || Peak
Hopping Ne | Limit
79 15
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3.6 20dB and Occupied Bandwidth

3.6.1 Test Procedures
20dB Bandwidth

1. Set RBW=10kHz VBW= 30kHz for BT BR mode, RBW=20kHz, VBW=100kHz for other modes, Sweep
time = Auto, Detector=Peak , Trace max hold

Allow trace to stabilize

3 Measure the maximum width of the emission that is constrained by the frequencies associated with the
two outermost amplitude points (upper and lower) that are attenuated by 20 dB relative to the maximum
level measured in the fundamental emission.

Occupied Bandwidth

1. Set RBW=10kHz VBW= 30kHz for BT BR mode, RBW=20kHz, VBW=100kHz for other modes, Sweep
time = Auto, Detector=Sample , Trace max hold

2  Allow trace to stabilize

Use Occupied bandwidth function of spectrum analyzer to measuring 99% occupied bandwidth

3.6.2 Test Setup

| | Spectrum

s | | Analyzer
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3.6.3 Test result of 20dB and Occupied Bandwidth

Ambient Condition 25°C /1 67% Tested By Aska Huang
Configuration 1
Summary
Mode Max-N dB Max-OBW ITU-Code Min-N dB Min-OBW
(Hz) (Hz) (Hz) (Hz)
2.4-2.4835GHz - - - - -
BT-BR(1Mbps) 931.159k 874.096k 874KF1D 855.072k 856.729k
BT-EDR(2Mbps) 1.333M 1.21M 1M21G1D 1.312M 1.201M
BT-EDR(3Mbps) 1.348M 1.221M 1M22G1D 1.29M 1.213M
Max-N dB = Maximum 20dB down bandwidth; Max-OBW = Maximum 99% occupied bandwidth;
Min-N dB = Minimum 20dB down bandwidth; Min-OBW = Minimum 99% occupied bandwidth;
Result
Mode Result Limit Port 1-N dB Port 1-OBW
(Hz) (Hz) (Hz)
BT-BR(1Mbps) - - - -
2402MHz Pass Inf 855.072k 856.729k
2441MHz Pass Inf 923.913k 874.096k
2480MHz Pass Inf 931.159k 856.729k
BT-EDR(2Mbps) - - - -
2402MHz Pass Inf 1.312M 1.21M
2441MHz Pass Inf 1.333M 1.201M
2480MHz Pass Inf 1.319M 1.207M
BT-EDR(3Mbps) - - - -
2402MHz Pass Inf 1.348M 1.216M
2441MHz Pass Inf 1.293M 1.221M
2480MHz Pass Inf 1.29M 1.213M

Port X-N dB = Port X 20dB down bandwidth; Port X-OBW = Port X 99% occupied bandwidth;

Report No.: CR061103AD
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BT-BR(1Mbps) EBW-FS
2402MHz
CF & CF 37 :
2402GHz S 24026Hz 0 :
Span <A Span -5+ :
25MHz Sl 2MHz -10-~ :
REW Sl REW -15- :
20— )
20kHz . 10kHz -20- ;
VBW VEW -25- ;
-30- '
100kHz ey 30kHz -30- :
Sweep Time 40~ Sweep Time -35- E
Sms 5ms 40— ;
45 -] H
Detector Type _50-] Detector Type -45-] E
[Peak ||| - [sampte 1| | 5o ;
F ] I | | ! I ! =55+, | ! | | ! o | \
Portl [~ 2400756 240156 24026 240256 2.40325G 24016 240125G2401562 401756 2 4026 2 40225G2.402562.402756 2 4036
20dB(Hz) | Fl-20dB(Hz) Fh-20dB{Hz) OBW(Hz} | FI-OBW(Hz] Fh-OBW(Hz) LimitHz]  Part
855072k | 2401547G | 24024026 856720k | 2401569G | 2.402425G  Inf 1
BT-BR(1Mbps) EBW-FS
2441MHz
CcF e cF 3
2441GHz - 2441GHz 0-
Span = Span -3
25MHz =K 2MHz -10-
RBW '; ] RBW 15
20kHz 'B_ 10kHz 20—
VBW s VBW -25-
100kHz = 30kHz 30~
Sweep Time 40~ Sweep Time -35-
Sms S5ms -40-
45—
Detector Type _50-] Detector Type 45—
Peak _55- Sample 50—

- 60~} |
Portl |/ 2439756

| 1 |
2.4405G 2441G 24415G

| |
244225G

55—,

20dB(Hz)
923.913k

FI-20dB(Hz) | Fh-20dB(Hz} OBW{Hz)
2.440551G | 2441475G | E74.096k

FI-OBWiHz] Fh-OBW(Hz) Limit{Hz]
24405636 2441437G  Inf

Port
1

| | | 1 | | 1 1
244G 244025G24405G2.44075G 24416 24412562 4415G2.44175G 2.442G
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BT-BR(1Mbps) EBW-FS
2480MHz
CF oy cF 37 ' 3
248GHz - 248GHz 07 : :
Span = Span -3 : :
25MHz A [mmz ||| 10- : ;
REW =l REW -15- :
20 v
20kHz = 10kHz -20-| i ‘
VBW — VBW -25- H '
100kH: el 30kHz 30— ! 3
Sweep Time 40— Sweep Time 35— : :
Sms 45— S5ms -40- E 3
Detector Type _50-] Detector Type -45-]
Peak _55- Sample 50— : :
: -- -60 T I 1 1 I I I ) ’ 755_I 1 I : 1 1 I : 1 1 1
Portl [~/ 2478756 24795G 2486 24805G 248125G 24796 24792562 479562.47975G 248G 2.48025G2.4805G2.480756 24816
20dB(Hz) | FI-20dB(Hz) Fh-20dB(Hz) OBW{Hz} | FI-OBW(Hz) Fh-OBW(Hz) LimitHz)  Port
931150k | 2470554G | 2430436G | 856720k  2479577G 24804346  Inf 1
BT-EDR(2Mbps) EBW-FS
2402MHz
CcF i cF 0 : :
2402GHz 0 24026Hz -5- ; :
Span -5- Span -10- ; :
25MHz 10- 2MHz 45— Y
RBW o= RBW e i
20kHz B 10kHz B ' :
VBW VBW ; :
100kHz il 30kHz 07 3 ;
Sweep Time =04 Sweep Time =i i :
S -35- Sms 14 3 3
Detector Type -40- Detector Type -45- ;
Peak -45-1 Sample -50-| 3 i
: | 0 ; ; ; | | ————— ——
Portl [~ 2400756 24015G 24026 240256 240325G 24016 24012562 401562.40175G 24026 2.40225G2.4025G2.402756 24036
20dB(Hz) | FI-20dB(Hz)  Fh-20dB(Hz) OBW{Hz} | FI-OBW(Hz) Fh-OBW(Hz) Limit(Hz)  Port
1312M 24013416 24026526 | 1.21M 2401398G 24026086 Inf 1
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BT-EDR(2Mbps) EBW-FS
2441MHz
cF B cF 0
2441GHz Uy 2441GHz 54
Span -5-] Span -10-|
2.5MHz -10-1 2MHz -15-|
RBW S5 REW 20
20kHz . 10kHz 25 3
VBW VBW :
100kHz ol 30kHz =0 :
Sweep Time 307 Sweep Time 357 :
Sms -354 5ms -40- ;
Detector Type -40- Detector Type -45-| i
Peak -45-! Sample 50! 3
1 90 | | | | 555 | | | | | T |
Portl | 2.43975G 244056 24416 244156 2.44225G 244G 2.44025G24405G2.44075G 24416 2 44125G2.4415G2.44175G 24426
20dB(Hz) | FI-20dB(Hz)  Fh-20dB(Hz) OBW(Hz) | FI-OBW(Hz) Fh-OBW(Hz) Limit(Hz)  Port
1333Mm 24403416 2441674G 1.201M 24404076 2441608G  Inf 1
BT-EDR(2Mbps) EBW-FS
2480MHz
CF i+ CF 0-
248GHz A 248GHz 5+
Span = Span -10-|
2.5MHz -10- 2MHz 15-
RBW 15+ RBW e
20kHz -20- 10kHz 25+
VBW -25- VBW
30—
100kHz -30- 30kHz
Sweep Time -35- Sweep Time 35+
Sms -40-! S5ms -40-
Detector Type -45-] Detector Type -45-
Peak 50~ Sample -50—
1 8o I | | | I | -5 | | | | | | | |
Portl | 2.47875G 247956 2486 248056 248125G 2.479G 2.47925G2.4795G2.47975G 248G 2.48025G2.4805G2.480756 24816
20dB(Hz) FI-20dB(Hz) Fh-20dB(Hz) OBW(Hz) FI-OBW(Hz) Fh-OBW(Hz) Limit(Hz] Port
1319M 2479351G  248067G 1.200M 2479407G  2480614G  Inf 1
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BT-EDR(3Mbps) EBW-FS
2402MHz
CcF S CcF 0
2402GHz 5+ 2402GHz -5+
Span -10- Span -10-
25MHz 5 2MHz 15+
REW REW e
20kHz =H 10kHz 5
VBW -25-] VBW
100kHz e 30kHz =0
Sweep Time Sweep Time 357
a 40-
Sms 5ms -
Detector Type -40- Detector Type -45-
[Peak ||| -45- [sample ||| s0-
F 1 90 I | | ! I ! =55+, | ! | | ! | | \
Portl [~/ 2400756 240156 24026 240256 2403256 24016 2.4012562.401562.40175G 24026 2 40225G2.402562.402756 24036
20dB(Hz) | FI-20dB(Hz) Fh-20dB(Hz) OBW{Hz] | FI-OBW(Hz) Fh-OBW(Hz) Limit(Hz)  Port
1348M 24013226 240267G | 1216M  2401386G 24026026  Inf 1
BT-EDR(3Mbps) EBW-FS
2441MHz
cF a cF 0 : :
2441GHz 0 2441GHz -5+ : ;
Span -3 Span -10-| : i
2.5MHz 10+ 2MHz 15- W :
RBW -15-] RBW e }
20kHz -20- 10kHz 554 : 3
VBW -25-| VBW ; ;
100kH: 30+ 30kHz 307 ! 3
Sweep Time 35 Sweep Time =3 : |
Sms -40 - Sms -40- H 3
Detector Type 45~ Detector Type -45- : H
Peak -50- Sample -50- : ;
I | | ‘ b T N T T T B T
Portl [~/ 243975G 244056 2441G 244156 2442256 284G 2.84025G24405G2.44075G 2.441G 244125G2.4415G2.441756G 2.442G

20dB(Hz) | FI-20dB{Hz) Fh-20dB{Hz) OBW(Hz)  FI-OBWiHz] Fh-OBW(Hz) Limit{Hz] Port
1.293M 24403446 24416386 1.221M 24403866 2441608G  Inf 1
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BT-EDR(3Mbps) EBW-FS
2480MHz
r = ) ~ =
248GHz A 248GHz
Span 5] Span
25MHz -10- 2MHz
RBW 154 RBW
20kHz -20- 10kHz
VBW -25- VBW
100kHz -30- 30kHz
Sweep Time -35-] Sweep Time
Sms -40-! S5ms
Detector Type -45-] Detector Type
Peak 50~ Sample :

[ V[ 38 |
Portl [/ 247875G

i : :
. . | | . . ‘ . . \ . . .
247056 2486 248056 2481256 24796 247925G2479562.479756 248G 24802562.4805G2.48075G 24816

20dB(Hz) | FI-20dB(Hz) Fh-20dB(Hz) OBW{Hz] | FI-OBW(Hz) Fh-OBW(Hz) Limit(Hz)  Port
1.29M 24703626 | 24806526 | 1.213M | 2479395G 24806086  Inf 1
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3.7 Channel Separation

3.7.1 Limit of Channel Separation

[] 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.

XI 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.

3.7.2 Test Procedures

Set RBW=30kHz, VBW=100kHz,Sweep time = Auto, Detector=Peak Trace max hold
Allow trace to stabilize

3 Use the marker-delta function to determine the separation between the peaks of the adjacent channels.
The EUT shall show compliance with the appropriate regulatory limit

3.7.3 Test Setup

an | ==
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3.7.4 Test result of Channel Separation

Ambient Condition 25°C /1 67% Tested By Aska Huang
Configuration 1
Summary
Mode Max-Space Min-Space
(Hz) (Hz)

2.4-2.4835GHz - -

BT-BR(1Mbps) 1M 1M
BT-EDR(2Mbps) 1M 1M
BT-EDR(3Mbps) 1.004348M 1M

Result
Mode Result Fl Fh Ch.Space Limit
(Hz) (Hz) (Hz) (Hz)
BT-BR(1Mbps) - - - - -
2402MHz Pass 2.402157G 2.403157G M 569.477952k
2441MHz Pass 2.441161G 2.442161G M 615.326058k
2480MHz Pass 2.479165G 2.480165G 1M 620.151894k
BT-EDR(2Mbps) - . - ] ]
2402MHz Pass 2.401848G 2.402848G M 873.792k
2441MHz Pass 2.440852G 2.441852G M 887.778k
2480MHz Pass 2.478857G 2.479857G 1M 878.454k
BT-EDR(3Mbps) - - - - -
2402MHz Pass 2.402157G 2.403161G 1.004348M 897.768k
2441MHz Pass 2.441161G 2.442165G 1.004348M 861.138k
2480MHz Pass 2.479165G 2.480165G 1M 859.14k
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BT-BR(1Mbps) Channel Separation
2.402G/2.403GHz
[ Portl [~
> [ Ch Freq
0] 2.4026/2403G
37 Span
10 Er
454 RBWY
20kHz
207 VBW
30— Sweep
35| 1.05ms
Detector

-4p-
2.461!5 240‘12!5 2.40‘14(5 240‘166 2.40iSG 2.4626 2.40‘226 2.40‘24G 2.40‘266 2.40‘28!5 2‘463(5 2.40‘32(5 240‘346 2.40§GG 2‘40‘386 2.4646 Peak

FI{Hz) Fhi{Hz) Ch.5pace(Hz) | Limit(Hz)
24021157G 2403157G 1M 569 477952k
BT-BR(1Mbps) Channel Separation
2.441G/2.442GH:z
[ 1 | por1 [~ |
5- c -
o Ch Freq
2.441G/2.442G
54 Span
-10-| 3MHz
15 RBW
30kHz
204
VBW
=9 100kHz
-30+ Sweep
35— 1.05ms
Detector

-40-, | | | | | | | \ | \ \ \ | | | ek |
244G 24402G 2.4404G 24406G 24408G 2441G 244126 2.4414G 24416G 244186 24426 2.4422G 24424G 24426G 24428G 2443G | | |Peak

FI(Hz) Fh(Hz) Ch.Space{Hz) | Limit(Hz)
24411616 | 2442161G | 1M 615226058k
BT-BR(1Mbps) Channel Separation
2.48G/2.479GHz
B | oz [~/ ]
0- . -
5| Ch Freq
i 248G/24796G
-10 Span
15+ 3MHz
20 RBW
30kHz
5]
VEW
<19 100kHz
-35+ Sweep
40— 1.05ms
Detector

45— | | , | \ | , | , | | | | | | ek |
2478G 24782G 24784G 24786G 24788G 2479G 24792G 24794G 24796G 2.4798G 248G 2.4802G 24804G 24806G 24808G 2481G | Peak

FI(Hz) Fh(Hz) Ch.5pace(Hz) | Limit(Hz)
2479165G 2480165G 1M 620151894k
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BT-EDR(2Mbps) Channel Separation
2.402G/2.403GHz
s Portl [~
" [ Ch Freq
> 2.4026/2403G
104 Span
15 EC
20+ RBW
20kHz
= VBW
=1 100kHz
-35- Sweep
40 1.05ms
e Detector

2.4616 240‘12(3 2.40‘14(5 240‘166 2.40iSG 2.4626 2.40‘226 2.40‘246 2.40‘266 2.40‘286 2‘4636 2.40‘32(5 240‘346 2.40§GG 2‘40‘386 2.4646

Peak

FI{Hz) Fhi{Hz) Ch.5pace(Hz) | Limit(Hz)
24018486 | 24028486 | 1M §73.792k
BT-EDR(2Mbps) Channel Separation
2.441G/2.442GHz
[ 3 | porta [~ ]
0- . -
5 Ch Freq
i 24416/2442G
-10- Span
-15-] IMHz
20 REW
30kHz
25|
VBW
<19 100kHz
-35+ Sweep
40| 1.05ms
Detector
-45-|

| | | | | | | | ! | 1 | | | | |
244G 24402G 2.4404G 2.4406G 24408G 2.441G 24412G 2.4414G 244166 2.4418G 2442G 24422G 24424G 24426G 24428G 2443G

Peak

FI(Hz) Fh(Hz) Ch.Space{Hz) | Limit(Hz)
2.440852G 2.441852G im 887778k
BT-EDR(2Mbps) Channel Separation
2.48G/2.479GHz
[ | oz [~ ]
0- P g
5] Ch Freq
104 2.48G/2.479G
e Span
Er
=9 RBW
=59 30kHz
30— VBW
-35-] 100kHz
40 Sweep
45| 1.05ms
Detector
_5p-

FI(Hz) Fh{Hz)
2.478857G 2.479857G

Ch.5pace(Hz) | Limit(Hz)
1M 878454k

1 | | | | | | | | | | | | | | |
2478G 24782G 24784G 24786G 24788G 2479G 24792G 24794G 24796G 2.4798G 248G 2.4802G 24804G 24806G 24808G 2481G | Peak
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BT-EDR(3Mbps) Channel Separation
2.402G/2.403GHz
s Portl [~
" [ Ch Freq
> 2.4026/2403G
104 Span
15 EC
20+ RBW
20kHz
= VBW
=1 100kHz
-35- Sweep
40 1.05ms
e Detector

2.4616 240‘12(3 2.40‘14(5 240‘166 2.40iSG 2.4626 2.40‘226 2.40‘246 2.40‘266 2.40‘286 2‘4636 2.40‘32(5 240‘346 2.40§GG 2‘40‘386 2.4646

FI{Hz) Fh{Hz)
2402157G 2403161G

Ch.5pace(Hz) | Limit(Hz)
1.004348M 897768k

Peak

BT-EDR(3Mbps) Channel Separation
2.441G/2.442GHz
B Portl [/
o [ Ch Freq
=7 2441G/2.4426G
-10- Span
204 RBW
30kHz
-7 VBW
<19 100kHz
35+ Sweep
40| 1.05ms
454 Detector

| | | | | | | | ! | 1 | | | | |
244G 24402G 2.4404G 2.4406G 24408G 2.441G 24412G 2.4414G 244166 2.4418G 2442G 24422G 24424G 24426G 24428G 2443G

FI(Hz) FhiHz)
2441161G 24421656

Ch.Space{Hz) | Limit(Hz)
1.004348M 861.138k

Peak

BT-EDR(3Mbps) Channel Separation
2.48G/2.479GHz
[ Portl [\
:i =
10 248G/24796G
Span
15
IMHz
2 REW
257 30kHz
30— VBW
35- 00— ]
-40- Sweep
45 [tosms ]
50~ Detector

FI(Hz) Fh{Hz)
2.479165G 2.480165G

Ch.5pace(Hz) | Limit(Hz)
1M 85914k

1 | | | | | | | | | | | | | | |
2478G 24782G 24784G 24786G 24788G 2479G 24792G 24794G 24796G 2.4798G 248G 2.4802G 24804G 24806G 24808G 2481G | Peak
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3.8

Number of Dwell Time

3.8.1 Limit of Dwell time

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.

3.8.2 Test Procedures

1.

2

Set RBW=300kHz,VBW=1MHz,Sweep time = 10 ms, Detector=Peak, Span=0Hz,Trace max hold
Enable gating and trigger function of spectrum analyzer to measure burst on time.

The DH1 packet can cover a single time slot. A maximum length packet has duration of 1 time slots.
Non AFH mode

The hopping rate is 1600 hops/second so the maximum dwell time is 1/1600 seconds. DH1 Packet
permit maximum 1600/ 79 /2 = 10.12 hops per second in each channel (1 time slot TX, 1 time slot RX).
So, the dwell time is the time duration of the pulse times 10.12 x 31.6 = 320 within 31.6 seconds.

AFH mode

The hopping rate is 800 hops/second so the maximum dwell time is 1/800 seconds. DH1 Packet permit
maximum 800 /20/2 = 20 hops per second in each channel (1 time slot TX, 1 time slot RX). So, the
dwell time is the time duration of the pulse times 20 x 8 = 160 within 8 seconds.

The DH3 packet can cover up to 3 time slots. A maximum length packet has duration of 3 time slots.
Non AFH mode

The hopping rate is 1600 hops/second so the maximum dwell time is 3/1600 seconds. DH3 Packet
permit maximum 1600/ 79 / 4 = 5.06 hops per second in each channel (3 time slots TX, 1 time slot RX).
So, the dwell time is the time duration of the pulse times 5.06 x 31.6 = 160 within 31.6 seconds.

AFH mode

The hopping rate is 800hops/second so the maximum dwell time is 3/800 seconds. DH3 Packet permit
maximum 800/ 20/ 4 = 10 hops per second in each channel (3 time slots TX, 1 time slot RX). So, the
dwell time is the time duration of the pulse times 10 x 8 = 80 within 8 seconds.

The DH5 packet can cover up to 5 time slots. Operate DH5 at maximum dwell time and maximum duty
cycle. Amaximum length packet has duration of 5 time slots.

Non AFH mode

The hopping rate is 1600 hops/second so the maximum dwell time is 5/1600 seconds, or 3.125ms. DH5
Packet permit maximum 1600/ 79 / 6 = 3.37 hops per second in each channel (5 time slots TX, 1 time
slot RX). So, the dwell time is the time duration of the pulse times 3.37 x 31.6 = 106.6 within 31.6
seconds

AFH mode

The hopping rate is 800 hops/second so the maximum dwell time is 5/800 seconds. DH5 Packet permit
maximum 800/20 / 6 =6.667 hops per second in each channel (5 time slots TX, 1 time slot RX). So, the
dwell time is the time duration of the pulse times6.667 x 8 = 53.33 within 8 seconds

3.8.3 Test Setup

an | ==
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3.8.4 Test Result of Dwell Time

Ambient Condition 25°C /1 67% Tested By Aska Huang
Result
Result/ Non AFH mode
Mode Result Pe(rsi;)d D\(/;()all Li(rsn)it T()r(,n(sj)n trgg?n?iesrs(i);n
inabs
BT-BR(1Mbps) - - - - - -
2402MHz_DH5 PASS 31.6 0.33241 0.4 2.92200 18
BT-EDR(2Mbps) - - - - - -
2402MHz_DH5 PASS 31.6 0.31418 0.4 2.92425 17
BT-EDR(3Mbps) - - - - - -
2402MHz_DH5 PASS 31.6 0.35156 0.4 2.92775 19
Note 1: Dwell time =Number of transmission in a 5 second x Tx On Time x 6.32
Note 2: DH5 was the worst mode.
Result/ AFH mode
Mode Result | Period | Dwell | Limit | Teon | oS,
ina2s
BT-BR-AFH(1Mbps) - - - - - -
2402MHz_DH5 PASS 8 0.31544 0.4 2.92075 27
BT-EDR-AFH(2Mbps) - - - - - -
2402MHz_DH5 PASS 8 0.30399 0.4 2.92300 26
BT-EDR-AFH(3Mbps) - - - . . .
2402MHz_DH5 PASS 8 0.31590 04 2.92500 27

Note 2: DH5 was the worst mode.

Note 1: Dwell time =Number of transmission in a 2 second x Tx On Time x 4
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BT-BR(1Mbps) Dwell
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BT-EDR(3Mbps) Dwell
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4 Test laboratory information

Established in 2012, ICC provides foremost EMC & RF Testing and advisory consultation services by our
skilled engineers and technicians. Our services employ a wide variety of advanced edge test equipment and
one of the widest certification extents in the business.

International Certification Corp (EMC and Wireless Communication Laboratory), it is our definitive objective is
to institute long term, trust-based associations with our clients. The expectation we set up with our clients is
based on outstanding service, practical expertise and devotion to a certified value structure. Our passion is to
grant our clients with best EMC / RF services by oriented knowledgeable and accommodating staff.

Our Test sites are located at Linkou District and Kwei Shan District. Location map can be found on our
website http://www.icertifi.com.tw.

Linkou Kwei Shan Kwei Shan Site Il

Tel: 886-2-2601-1640 Tel: 886-3-271-8666 Tel: 886-3-271-8640

No. 30-2, Ding Fwu Tsuen, Lin No. 3-1, Lane 6, Wen San 3rd St., No. 14-1, Lane 19, Wen San 3rd
Kou District, New Taipei City, Kwei Shan District, Tao Yuan City  St., Kwei Shan District, Tao Yuan
Taiwan, R.O.C. 333, Taiwan, R.O.C. City 333, Taiwan, R.O.C.

If you have any suggestion, please feel free to contact us as below information.
Tel: 886-3-271-8666

Fax: 886-3-318-0155
Email: ICC_Service@icertifi.com.tw

=END=—=
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