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The results reported herein have been performed in accordance with the laboratory’s terms of
accreditation. This report shall not be reproduced except in full without the written approval of the
Laboratory. The results in this report are responsible of the test sample(s) provided by the client only and
are not to be used to indicate applicability to other similar products.
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1. Attestation of Test Results

APPLICANT: Advantech Co Ltd
No. 1, Alley 20, Lane 26, Rueiguang Road Neihu District, Taipei,
Taiwan 114

MANUFACTURER: Advantech Co Ltd
No. 1, Alley 20, Lane 26, Rueiguang Road Neihu District, Taipei,
Taiwan 114

EUT DESCRIPTION:  Wi-Fi 7 AIW-173 module

BRAND: ADVANTECH
MODEL: AIW-173BQ-Gl1

AIW-173LQ-GI1, AIW-173LQ-GI2, AIW-173BQ-GI2,

SERIES MODEL: AIW-173HQ-GI1, AIW-173HQ-GI2

SAMPLE STAGE: Design Verification Test Sample
DATE of TESTED: 2024/9/19 ~ 2025/2/10
APPLICABLE STANDARDS
STANDARD Test Results
FCC 47 CFR PART 15 Subpart C (Section 15.247) PASS

Underwriters Laboratories Taiwan Co., Ltd. tested the above equipment in accordance with the requirements set
forth in the above standards. All indications of Pass/Fail in this report are opinions expressed by Underwriters
Laboratories Taiwan Co., Ltd. based on interpretations and/or observations of test results. The test results show
that the equipment tested is capable of demonstrating compliance with the requirements as documented in this
report.

Note: The results documented in this report apply only to the tested sample, under the conditions and modes of
operation as described herein. This document may not be altered or revised in any way unless done so by
Underwriters Laboratories Taiwan Co., Ltd. and all revisions are duly noted in the revisions section. Any alteration
of this document not carried out by Underwriters Laboratories Taiwan Co., Ltd. will constitute fraud and shall
nullify the document. This report must not be used by the client to claim product certification, approval, or
endorsement by NVLAP, NIST, any agency of the Federal Government, or any agency of any government.

Prepared By: Approved and Authorized By:

.lk"'é ﬂ/%//&v ' -‘H:/J :f? ::"."\-\. e

Sally Lu Date : 2025/4/16 Eric Lee Date : 2025/4/16
Project Handler Senior Laboratory Engineer

Underwriters Laboratories Taiwan Co., Ltd.

Building A, B and E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
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2. Summary of Test Results

Summary of Test Results
FCC Clause Test Items Result
15.247(a)(2) 6dB Bandwidth PASS
15.247(b) Conducted Output Power PASS
15.247(e) Power Spectral Density PASS
15.247(d) Antenna Port Emission PASS
15.205/15.209 / Radiated Emissions and PASS

15.247(d) Band Edge Measurement
15.207 AC Power Conducted Emission PASS
15.203 Antenna Requirement PASS

Underwriters Laboratories Taiwan Co., Ltd.

Building A, B and E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan

Telephone :+886-2-7737-3000
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3. Test Methodology and Reference Procedures

The tests documented in this
KDB558074 D01 Meas Guid
C63.10-2013.

report were performed in accordance with 47 CFR FCC Part 2,
ance v05r02, KDB414788 D01 Radiated Test Site v01r01, ANSI

4. Facilities and Accreditation

Test Location

Underwriters Laboratories Taiwan Co., Ltd.

Address

Building A, B and E, No. 372-7, Sec. 4, Zhongxing Rd.,
Zhudong Township, Hsinchu County, Taiwan

Accreditation
Certificate

Underwriters Laboratories Taiwan Co., Ltd. is accredited by
TAF, Laboratory Code 3398.

Underwriters Laboratories

Taiwan Co., Ltd.

Building A, B and E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan

Telephone :+886-2-7737-3000
Facsimile (FAX) :+886-3-583-7948
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5. Measurement Uncertainty

For statement of conformity, Simple acceptance (Section 3.1.4 of IEC Guide 115) was applied as
decision rule for measurement in this test report.

The following uncertainties have been calculated to provide a confidence level of 95 % using a
coverage factor k=2.

Determining compliance based on the results of the compliance measurement, not considering
measurement instrumentation uncertainty.

Measurement Frequency Uncertainty
Conducted disturbance at mains terminals ports 150kHz ~ 30MHz 3.1dB
RF Conducted 9 kHz - 40GHz 2.3dB
Radiated disturbance below 30MHz 9 kHz - 30 MHz 3.2dB
Radiated disturbance below 1 GHz 30MHz ~ 1GHz 6.1dB
Radiated disturbance above 1 GHz 1GHz ~ 40GHz 5.1dB

Underwriters Laboratories Taiwan Co., Ltd.

Building A, B and E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
Telephone :+886-2-7737-3000

Facsimile (FAX) :+886-3-583-7948 Doc No: Form-ULID-004737 (DCS:17-EM-F0876) / 6.1
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6. Equipment under Test
6.1. Description of EUT

Product \Wi-Fi 7 AIW-173 module
Brand Name ADVANTECH
Model Name AIW-173BQ-GI1
Series Model AIW-173LQ-GI1, AIW-173LQ-GI2, AIW-173BQ-GI2,

AIW-173HQ-GI1, AIW-173HQ-GI2

Normal Voltage 3.3Vdc

Operating Frequency |2402MHz ~ 2480MHz

Modulation GFSK
Transfer Rate Up to 2 Mbps
Maximum Output Power |13.45 dBm
samole ID Conducted Test: 7620396
P Radiated Test:7620396
Note:
1. The models difference table as below:
Different
Model
Type Bluetooth Interface
AIW-173LQ-Gl1 Bluetooth USB control
LGA Module
AIW-173LQ-GI2 “ Bluetooth UART control
AIW-173BQ-GI1 Bluetooth USB control
M.2 type PCB board + LGA Module
AIW-173BQ-GI2 typ Bluetooth UART control
AIW-173HQ-GI1 Bluetooth USB control
PCIE type PCB board + LGA Module
AIW-173HQ-GI2 yp Bluetooth UART control
Remark:
1. There are no circuit or layout differences in the LGA Module part across the three types.
2. AIW-173LQ-GI1 and AIW-173LQ-GI2 have identical electrical characteristics.
3. AIW-173BQ-GI1 and AIW-173BQ-GI2 have identical electrical characteristics.
4. AIW-173HQ-GI1 and AIW-173HQ-GI2 have identical electrical characteristics.

2. EUT provides a complete 2Tx port and 2Rx port. Please refer to the following working
transmission conditions:

Modulation Mode Tx/Rx Function

GFSK 2Tx | 2RX

3. The above EUT information is declared by manufacturer and for more detailed features
description, please refer the manufacturer’s or user’s manual, the laboratory shall not be held
responsible.

Underwriters Laboratories Taiwan Co., Ltd.
Building A, B and E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
Telephone :+886-2-7737-3000

Facsimile (FAX) :+886-3-583-7948 Doc No: Form-ULID-004737 (DCS:17-EM-F0876) / 6.1
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6.2. Channel List
40 channels are provided for BT-LE mode:
Channel Frg\(;]llﬁzr;cy Channel Frgglllfzr;cy Channel Frg\(jlllfzn)cy Channel Frg\alﬁgcy
0 2402 10 2422 20 2442 30 2462
1 2404 11 2424 21 2444 31 2464
2 2406 12 2426 22 2446 32 2466
3 2408 13 2428 23 2448 33 2468
4 2410 14 2430 24 2450 34 2470
5 2412 15 2432 25 2452 35 2472
6 2414 16 2434 26 2454 36 2474
7 2416 17 2436 27 2456 37 2476
8 2418 18 2438 28 2458 38 2478
9 2420 19 2440 29 2460 39 2480

Underwriters Laboratories Taiwan Co., Ltd.
Building A, B and E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
:+886-2-7737-3000
Facsimile (FAX) :+886-3-583-7948

Telephone

Doc No: Form-ULID-004737 (DCS:17-EM-F0876) / 6.1
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6.3. Test Condition
Test Item Test Site No. | Environmental | Input Power Test Date Tested by
Antenna Port
20~25°C/ 2024/09/23~ .
Conducted SR4 56~69%RH 3.3Vdc 2025/01/20 WaterNil Guan
Measurement
Radiated
; 22~26°C/ 2024/09/19~ .
Spurious 966-2 62~68%RH 3.3Vdc 2025/02/10 | VaterNil Guan
Emission
AC power Line 29°C)
Conducted SR1 120Vac/ 60Hz | 2025/02/05 | WaterNil Guan
Emission 53%RH

Sample Calculation:

Antenna Port Conducted Measurement:
- Where relevant, the follow sample calculation is provided:
Result Value (dBm) = Reading Value (dBm) +Attenuator Factor (dB) + Cable Loss (dB).

Example: Result Value (10dBm) = Reading Value (-2dBm) +Attenuator Factor (10dB) + Cable
Loss(2dB).

*Test plot only shown the “Result Value”.

Radiated Spurious Emission:

- Where relevant, the follow sample calculation is provided:
Result Value (dBuV/m) = Reading Value (dBuV) + Correction Factor (dB/m).
Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Loss (dB) - Preamp Factor (dB).
Example: Result Value (34.5dBuV/m) = Reading Value (40.1dBuV) + Antenna Factor (18.7dB/m) +
Cable Loss (4.2dB) - Preamp Factor (28.5dB).

AC power Line Conducted Emission:

- Where relevant, the follow sample calculation is provided:
Result Value (dBuV) = Reading Value (dBuV) + Correction Factor (dB).
Correction Factor (dB) = Insertion loss(dB) + Cable loss(dB).

Example: Result Value (53.7dBuV) = Reading Value (35.1dBuV) + Insertion loss(18.1dB) + Cable
loss(0.5dB).

Underwriters Laboratories Taiwan Co., Ltd.

Building A, B and E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
Telephone :+886-2-7737-3000

Facsimile (FAX) :+886-3-583-7948 Doc No: Form-ULID-004737 (DCS:17-EM-F0876) / 6.1
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6.4. Description of Available Antennas

Ant.

No. Circuit

Transmitter

Brand
Name

Model Name

Maximum Gain (dBi)

Ant.
Type

Connector
Type

1 Chain0+1

Advantech

AIW-512-C
(1751000460-01)

2.87dBi:
3.11dBi:
3.22dBi:

2400 ~ 2500 MHz
5150 ~ 5850 MHz
5925 ~ 7125 MHz

Dipole

RP-SMA Male

2 Chain0+1

Advantech

AIW-512-|
(1751000651-01)

2.87dBi:
3.11dBi:
3.22dBi:

2400 ~ 2500 MHz
5150 ~ 5850 MHz
5925 ~ 7125 MHz

Dipole

RP-SMA Male

3 Chain0+1

Advantech

1751000642-01

1.61dBi:
3.68dBi:
4.06 dBi :

2400 ~ 2500 MHz
5150 ~ 5850 MHz
5925 ~ 7125 MHz

Dipole

RP-SMA Male

4 Chain0+1

Advantech

AIW-511
(1751000342-01)

2.28 dBi :
2.64 dBi :
3.28dBi :

2400 ~ 2500 MHz
5150 ~ 5850 MHz
5925 ~ 7125 MHz

Dipole

RP-SMA Male

5 Chain0+1

Advantech

AIW-513
(1751000717-01)

1.48 dBi :
3.58dBi:
4.04 dBi :

2400 ~ 2500 MHz
5150 ~ 5850 MHz
5925 ~ 7125 MHz

Dipole

RP-SMA Male

6 Chain0+1

Advantech

AIW-514

2.59 dBi @ 2400 — 2500 MHz
3.58 dBi @ 5150 — 5850 MHz
3.94 dBi @ 5925 — 7125 MHz

2.60 dBi @ 2400 — 2500 MHz
3.51 dBi @ 5150 — 5850 MHz
3.91 dBi @ 5925 — 7125 MHz

ANTO:

ANTL:

Dipole

RP-SMA-Male

Note: The above antenna information was provided from customer and for more detailed features
description, please refer the manufacturer’s specification or user’s manual, the laboratory shall not be

held responsible.

Underwriters Laboratories Taiwan Co., Ltd.

Building A, B and E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan

Telephone

:+886-2-7737-3000

Facsimile (FAX) :+886-3-583-7948
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6.5. Test Mode Applicability and Tested Channel Detail
Test Item Mo_?.;';:'on Available Channel Test Channel Data Rate
GFSK 1 Mbps
Radiated Emissions GFSK 0to39 0,19,39 2 Mbps
GFSK 125kbps
Radiated Emissions
(Below 1GHz) GFSK 0to 39 39 1 Mbps
AC Power Line
Conducted Emission GFSK 0039 39 1 Mbps
Antenna Port GFSK 1 Mbps
Conducted GFSK 0to 39 0,19,39 2 Mbps
Measurement GESK 125Kbps

- The EUT consists of six different models, all of which share the same LGA Module.
Consequently, the fundamental level of the EUT was investigated across these six models. It was
determined that the AIW-173BQ-GI1 represented the worst-case scenario and was selected as
the representative test model documented in this report.

- The antennas No.1/ No.2 has the same highest gain at 2.4GHz band, therefore, the fundamental
of the EUT was investigated in two antennas, it was determined antenna No.2 was worst-case,
the Antenna No.2 was selected for the final test.

- The antennas No.2 has the highest and worst gain at 2.4GHz band and the antennas No.3 has the
highest gain at 5GHz/6GHz band, therefore, the Radiated Emissions of the EUT was tested in
two antennas, and it was found antenna No.2 have worst-case, and thus, the Antenna No.2 was
selected representative test data documented in this report.

- The fundamental of the dipole antenna was investigated in two orthogonal (lay and stand), it was
determined that stand mode was worst-case. Therefore, all final radiated testing was performed
with the dipole antenna in stand mode.

- For radiated emissions below 1 GHz, the worst-case mode was determined from all series. It was
found that the AIW-173BQ-GI1 represented the worst-case. Therefore, this model was selected
for the final test.

- In the transmit mode, GFSK 1 Mbps channel 39 has the highest RF output power. Therefore, the
AC conduction were performed using this worst-case mode.

- In the transmit mode, GFSK 1 Mbps channel 39 has the highest RF output power. Therefore, all
final tests for the spurious emission (below 1GHz) were performed using this worst-case mode.

- For Antenna Port Conducted Measurement, this item includes all test value of each mode, but
only includes spectrum plot of worst value of each mode.

- For below 30MHz testing, investigation was done on three antenna orientations (parallel,
perpendicular, and ground-parallel), parallel and perpendicular are the worst orientations,
therefore testing was performed on these two orientations only.

Underwriters Laboratories Taiwan Co., Ltd.
Building A, B and E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
Telephone :+886-2-7737-3000

Facsimile (FAX) :+886-3-583-7948 Doc No: Form-ULID-004737 (DCS:17-EM-F0876) / 6.1
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Simultaneously transmission condition:
Condition Technology
1 BT WLAN (2.4GHz) -
2 BT WLAN (5GHz) -
3 BT WLAN (6GHz) -
4 BT WLAN (2.4GHz) WLAN (5GHz)
5 BT WLAN (2.4GHz) WLAN (6GHz)

Note: The emission of the simultaneous operation has been evaluated and no non-compliance was
found.

Underwriters Laboratories Taiwan Co., Ltd.

Building A, B and E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan

Telephone :+886-2-7737-3000
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6.6. Duty cycle

On Time |[On+Off Time Duty Cvcle Duty Factor | VBW Set
(ms) (ms) y =y (dB)  |(above 1GHz)

2.130 2.500 0.8520 0.70 510Hz

Mode
BT
LE(1Mbps)

BT
LE@Mbps) | 0% 1.855 0.5633 2.49 1kHz

BT LR 17.070 17.520 0.9743 0.11 100Hz

BT LE(1Mbps) BT LE(2Mbps)

Ref Level 20.00 dBm & RBW 1 MHz Ref Level 20.00 dém & RBW 1 MHz
po ALL 20dB & SWT 10ms » VBW 3 MHz jo ALt 30dE e SWT 10 ms & VBW 3 MHz
5T LE(IMbps) @ 1Fk View [T (E(zMbps) @ 1Pk view
M1l ~2.85 dBm)| Mi11] -3.14 dBm|
285.00 ps] P 770.00 ps|
10 m2[1] -2.54 dam [l 10 M2[1] -2.74 dBm|
2.41500 ms| 1.81500 ms)
M2 13 9 dpm -1l 12 M3
1l L = |
-10 di
-20
-30
-40
iyl ¥l W ! W W bt Kt Wiy vl
60
-70 dem . -70 dBm
CF 2.402 GHz 2001 pts 1.0ms/ CF 2.402 GHz 2001 pts 1.0 ms/
Marker Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result | | Type | Ref | Tre | X-valug | ¥-value | Function | Function Result |
M1 1 285.0 ps -2.85 dBm M1 1 770.0 ps ~3.14 dBm
M2 1 2,415 ms -2.54 dBm m2 1 1.B15 ms -2.74 dam
M3 1 2.785 ms -2.84 dBm M3 1 2.625 ms -3.06 dém

BT LR
Spectrum | [ﬂa

Ref Level 20.00 dBm & RBW 1 MHz
po ALL 20dB & SWT 60 ms » VBW 3 MHz
ET LR @ 1Pk View
M1l ~2.69 dBm)|
. 330.0 ps)
10 m2[1] -2.72 dBm)|
17.4000 ms|
4 dem s
-10 d
20
|30
|40
IS0
-60 db
-70 dem
CF 2.402 GHz 2001 pts 6.0 ms/
Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result |
1 1 330.0 ps -2.69 dBm
M2 1 17.4 ms -2.72 dBm
M3 1 17.85 ms -2.53 dBm

Underwriters Laboratories Taiwan Co., Ltd.

Building A, B and E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
Telephone :+886-2-7737-3000
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7. Test Equipment
Test Equipment List
. . Expired
Equipment | Manufacturer Model No. Serial No. | Cal. Date date
Radiated Spurious Emission
Spectrum Keysight N9010A MY56070827 | 2024/3/29 | 2025/3/28
Analyzer
2023/11/22 | 2024/11/21
EMI Test Rohde & ESR7 101754
Receiver Schwarz 2024/12/24 | 2025/12/23
. 2023/12/13 | 2024/12/12
Loop Antenna ETS lindgren 6502 00213440
2024/12/11 | 2025/12/10
Trilog-Broadband | ¢ o sheck & | VULB 9168 & N- | 7748 AT- | 2024/1/5 | 2025/1/4
Antenna with 5dB EMCI 6-05 N0538
Attenuator 2024/12/30 | 2025/12/29
Horn Antenna 2023/12/8 2024/12/7
Schwarzbeck BBHA 9120 D 01690
(1-18 GHz) 2024/11/27 | 2025/11/26
Horn Antenna 2023/12/27 | 2024/12/26
Schwarzbeck BBHA 9170 781
(18-40 GHz) 2024/12/18 | 2025/12/17
Preamplifier
(30-1000 MH?) EMCI EMC330E 980405 2024/5/28 | 2025/5/27
Preamplifier 2024/1/23 2025/1/22
EMCI EMCO051835BE 980406
(1-18 GHz) 2025/1/13 | 2026/1/12
Preamplifier
(18-40GH?) EMCI EMC184040SEE 980426 2024/4/16 | 2025/4/15
Cables Hanvitek K1K50-UP0264- 170214-4 & | 2023/11/29 | 2024/11/28
(9k-18 GHz) y K1K50-2500 170425-2 2024/11/22 | 2025/11/21
Cables Hanvitek K1K50-UP0264- | 170214-1& | 2023/11/29 | 2024/11/28
(18-40GHz) y K1K50-2500 170214-2 2024/11/22 | 2025/11/21
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Test Equipment List
. . Expired
Equipment | Manufacturer Model No. Serial No. | Cal. Date date
Antenna Port Conducted Measurement
Signal Analyzer Rohde & FSVA3044 101281 2024/3/18 | 2025/3/17
Schwarz
Signal Analyzer Rohde & FSV40 101490 2024711 | 2025/6/30
Schwarz
Attenuator EMCI EMC- 17002 2023/11/15 | 2024/11/14
40ATK2W10 2024/11/13 | 2025/11/12
USSBerfs%"rver Anritsu MA24408A 12031 2024/7113 | 2025/7/12
Temperature
&Humidity | GIANT FORCE | CTH150-40-CP- | MAALIOL- 1 545436 | 2025/3/5
AR 010
Test Chamber
AC power Line Conducted Emission
EMI Test Rohde & ESR7 101753 2024/10/1 | 2025/9/30
Receiver Schwarz
Two-Line V- Rohde & ENV216 102136 2024/5/14 | 2025/5/13
Network Schwarz
Impuls-Begrenzer Rohde & ESH3-Z2 102219-Qt | 2024/8/29 | 2025/8/28
Pulse Limiter Schwarz
T0732ACFD
Cables TITAN CFD200 20020A300-2 | 2024/5/14 | 2025/5/13
UL Software
Description Name Version
Radiated measurement e3 6.191211 (V6)
Conducted measurement RF-Conducted-FCC 15247 ver 1.0
AC power Line Conducted Emission EZ_EMC UL-3A1.2
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8. Description of Test Setup
Tx Mode
Support Equipment
ID Equipment Brand Name | Model Name S/IN Remark
A Host Advantech | AIMB-219 N/A Supplied by
Client
B |Test Tool (console board)|  Advantech Advantech N/A Su%plli:aerﬂ by
I/O Cables
ID Equipment Brand Name | Model Name Length (m) Remark
1 Cable ADTLink RL1SF-F 0.5 Supplied by
Client
2 |Test Tool (console cable)|  Advantech Advantech 0.5 Supé:pllifr(]jt by
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Telephone :+886-2-7737-3000

Facsimile (FAX) :+886-3-583-7948 Doc No: Form-ULID-004737 (DCS:17-EM-F0876) / 6.1




Test report No. : 4791471150-US-R5-V0
U|_ Solutions Page : 18 of 77
Issued date : 2025/4/16

FCCID : M82-AIW-173

Test Setup

Controlled using a bespoke application (QRCT version 4.0.2.11.0) on a test Notebook. The
application was used to enable a continuous transmission mode and to select the test
channels, data rates, modulation schemes and power setting as required.

Setup Diagram for Test

Tx Mode

)

USB Porf
(A)Host

EUT (1)

(B)Test Tool

Under Table

Remote Site
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9. Test Results
9.1.6dB Bandwidth

Requirements

The minimum 6 dB bandwidth shall be at least 500 kHz.

Test procedure

a. Set resolution bandwidth (RBW) = 100kHz.

b. Set the video bandwidth (VBW) > 3 x RBW, Detector = Peak.

c. Trace mode = max hold.

d. Sweep = auto couple.

e. Measure the maximum width of the emission that is constrained by the frequencies
associated with the two amplitude points (upper and lower) that are attenuated by 6 dB
relative to the maximum level measured in the fundamental emission.

Test Setup

Spectrum
EUT Attenuator | Analyzer

The loss between RF output port of the EUT and the input port of the Spectrum Analyzer has been taken
into consideration.
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Test Data
Freq : 6dB BW Limit
Mode CH (MH?2) Chain (MH2) (MH2) Result
BT _
LE(1Mbps) 0 2402 Chain 0 0.657 0.5 PASS
BT _
LE(1Mbps) 0 2402 Chain 1 0.662 0.5 PASS
BT _
LE(1Mbps) 19 2440 Chain 0 0.652 0.5 PASS
BT _
LEQMbps) | 2440 Chainl | 0.662 0.5 PASS
BT _
LEAMbps)| 2480 Chain 0 0.662 0.5 PASS
BT _
LEaMbps)| 3 2480 Chainl | 0.663 0.5 PASS
BT _
LE(2Mbps) 0 2402 Chain 0 1.148 0.5 PASS
BT _
LE(2Mbps) 0 2402 Chain 1 1.138 0.5 PASS
BT _
LE@Mbps)| 2440 Chain 0 1.153 0.5 PASS
BT _
LEeMbps)|  *° 2440 Chain 1 1.143 0.5 PASS
BT _
LEQMbps) | 22 2480 Chain 0 1.130 0.5 PASS
BT _

LE@Mbps)| 2480 Chain 1 1.146 0.5 PASS
BT LR 0 2402 Chain 0 0.677 0.5 PASS
BT LR 0 2402 Chain 1 0.620 0.5 PASS
BT LR 19 2440 Chain 0 0.610 0.5 PASS
BT LR 19 2440 Chain 1 0.616 0.5 PASS
BT LR 39 2480 Chain 0 0.627 0.5 PASS
BT LR 39 2480 Chain 1 0.642 0.5 PASS
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Test report No.
Page :
Issued date :
FCCID

BT LE(IMbps), CHO, Chain 0

BT LE(IMbps), CHO, Chain 1

Spectrum | =|[spectrum ) =
Ref Level 20.00 dBm & RBW 100 kHz Ref Level 20.00 dBm ® RBW 100 kHz
b AL 30 d8 SWT 2 ms & VBW 300 kHz Mode Sweep o At 30 dB SWT 2ms @ VBW 300 kHz Mode Sweep
SGL Count 200/200 TDF SGL Count 200/200 TOF
[ET LE(IMbps)-Chain 0-CHO @ 1Pk Max |[E™ CECtMops) Chain 1-cHo @ 1Pk Max
mM1[1] 8.98 dBm)| mM1[1] 9.32 dBm)|
d M1 2.402249900 GHz| M1 2.402257900 GHz|
10 10 df
M2 WM-——«.J{L%B;&\Q 2.85 dBm)| M2 —— 3.35 dBm)
b1 2.860 * 2 2.401672000 GHz| b1 3.320 dBar M,"'w‘. & 2.401668000 GHz|
o a
104 10 & //f/' \
. A ,zu
-30 dby -30 dr
-40 di 40 di
50 S0
<60 di -60 di
-70 -70
CF 2.402 GHz 2001 pts Span 2.0 MHz CF 2.402 GHz 2001 pts Span 2.0 MHz
Marker Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result | || _rype | Ref | Tre| X-valug | ¥-value | Function | Function Result |
M1 2.4022499 GHz 8.98 dBm M1 1 2.4022579 GHz 9,32 dém
M2 1 2.401672 GHz 2.85 dBm M2 1 2.401668 GHz 3.35 dBm
D3| M2 1 657.0 kHz 0.20 dB D3 M2 1 £662.0 kHz -0.05 dB

BT LE(1IMbps), CH19, Chain 0

BT LE(IMbps), CH19, Chain 1

Spectrum | =|[spectrum ) =
Ref Level 20.00 dBm ® RBW 100 kHz Ref Level 20.00 dém ® RBW 100 kHz
fo AL 30 da SWT 2 ms @ VBW 300 kHz Mode Sweep jo ALL 30 dB SWT 2ms @ VBW 300 kHz Mode Sweep
SGL Count 200/200 TDF SGL Count 200/200 TOF
5T LE(1Mbps)-Chain 0-CH15 @ 1Pk Max |ET ECtMbps) Chain 1-CH1D @ 1Pk Max
mMi[1] 8.89 dBm| M1[1] 9.29 dBm|
d ML 2.440255900 GHz| ML 2.440264900 GHz|
10 10 df
M. 2.90 dBm| 3.23 dBm|
[P Nm——— M2 »_.———WWW“—N\MM\Q
- 1 2.800 ‘ o 2 2. ot | D1 3.280 dBnr S e 2.439682000 GHz|
-10d \\\ -10 dl ./‘M}/
20 / 20 /
-30 dby -30 dr
-40 di 40 di
-50 50
-60 di -60 di
-70 -70
CF 2.44 GHz 2001 pts Span 2.0 MHz CF 2.44 GHz 2001 pts Span 2.0 MHz
Marker Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result | || _rype | Ref | Tre| X-valug | ¥-value | Function | Function Result |
M1 2.4402559 GHz 8.89 dBm M1 1 2.4402649 GHz 9.29 dém
M2 1 2.439686 GHz 2.90 dBm m2 1 2.439682 GHz 3.23 dem
D3| M2 1 652.0 kHz -0.21 dB D3 M2 1 £662.0 kHz 0.12 dB

BT LE(1Mbps), CH39, Chain 0

BT LE(1IMbps), CH39, Chain 1

Spectrum [“a Spectrum | {“E’]
Ref Level 25.00 dBm & RBW 100 kHz Ref Level 20.00 dBm ® RBW 100 kHz
b AL 35 da SWT 2 ms @ VBW 300 kHz Mode Sweep jo ALL 30 d8 SWT 2 ms @ VBW 300 kHz Mode Sweep
SGL Count 200/200 TDF SGL Count 200/200 TOF
BT LE(IMbps)-Chain 0-CH39 @ 1Pk Max |ET tECtMops)-Chain 1-CH39 @ 1Pk Max
P mM1[1] 10.12 dBmj mM1[1] 9.40 dBm)|
20 2.480259900 GHz| ML 2.480264900 GHz|
M% 4.12 dBm |[| 20 @ VE p— 3.34 dBm|
10 T i 5 2.479678000 GHz| D1 3.400 dBn b j’.__ 2.479677000 GHz]
D1 4.120 dBrm Qh a
od
/ 104
-10
\ 20
sy | i T B
e~ ) -30 e
-30
40 d
40db
S0
s0d
&0 d
60 db
-70
704
CF 2.48 GHz 2001 pts Span 2.0 MHz ) || CF 2.48 GHz 2001 pts Span 2.0 MHz
Marker Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result | || _rype | Ref | Tre| X-valug | ¥-value | Function | Function Result |
1 2.4602599 GHz 10.12 dBm 1 24802649 Griz 9.40 gém
M2 1 2.479678 GHz 4.12 dBm M2 1 2.479677 GHz 3.34 dBm
03 w2l 1 662.0 khiz 0.05 dB D3| M2 1 663.0 kHz 0.01 dB
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BT LE(2Mbps), CHO, Chain 0

BT LE(2

Mbps), CHO, Chain 1

Spectrum | =|[spectrum ) =
Ref Level 20.00 dBm ® RBW 100 kHz Ref Level 20.00 dém ® RBW 100 kHz
fo AL 30 da SWT 2 ms @ VBW 300 kHz Mode Sweep jo ALL 30 dB SWT 2ms @ VBW 300 kHz Mode Sweep
SGL Count 200/200 TDF SGL Count 200/200 TOF
5T LE(2Mbps)-Chain 0-CHO @ 1Pk Max |E™ LEczMops)Chain 1-cHO @ 1Pk Max
mMi[1] 8.68 dBm| M1[1] 9.12 dBm|
d 1 2.40202400 GHz| 1 2.40202000 GHz|
10 10 df
M2 2.70 dBm| ™M2[ 3.17 dBm|
M2 M2
1 2.680 ‘ P—”AW Eﬂﬁg 2.40145000 GHz| D1 3.120 Ty he 2.40145400 GHz,
° ~ ° vy
a W “\»vv-\ o ”/J.)'WJ "\J\,\_
-20 -20 / \
W"\,‘/ \\Jr‘w o V/ MW
404 40 d
-50 50
-60 di -60 di
-70 -70
CF 2.402 GHz 2001 pts Span 4.0 MHz CF 2.402 GHz 2001 pts Span 4.0 MHz
Marker Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result | || _rype | Ref | Tre| X-valug | ¥-value | Function | Function Result |
M1 1 2.402024 GHz 8.68 dBm M1 1 2.40202 GHz 9.12 dém
M2 1 2.40145 GHz 2.70 dBm m2 1 2.401454 GHz 3.17 dBm
D3| M2 1 1.148 MHz -0.09 dB D3 M2 1 1.133 MHz -0.02 dB

BT LE(2Mbps), CH19, Chain 0

BT LE(2Mbps), CH19, Chain 1

Spectrum |

&)

Ref Level 20.00 dém

& RBW 100 kHz

Spectrum |

[ugx]

Ref Level 20.00 dém

@ RBW 100 kHz

fo AL 30 da SWT 2 ms @ VBW 300 kHz Mode Sweep jo ALL 30 dB SWT 2ms @ VBW 300 kHz Mode Sweep
SGL Count 200/200 TDF SGL Count 200/200 TOF
5T LE(2Mbps)-Chain 0-CH1G @ 1Pk Max ra'r LE(2Mbps)-Chain 1-CH19 @ 1Pk Max
mMi[1] 8.76 dBm| M1[1] 8.95 dBm|
d 1 2.44001000 GHz| 1 2.44003200 GHz|
10 10 df
‘ M2, 2.81 dBm| M2 3.07 dBm|
M2, M2,
] Jﬂq& 2 o Provyy, Ao 2
- 1 2760 ¥ 43934400 el (|- b1 2.950 - o . GHz
W \W\uu.\ ijnf \.\‘”\L
-10 d Jl"( -10 d "u( -\‘
-20 \ -20
e w/ \,‘" |t bt W/ \‘\%. | i
-40 di 40 di
-50 50
<60 di -60 di
-70 -70
CF 2.44 GHz 2001 pts Span 4.0 MHz CF 2.44 GHz 2001 pts Span 4.0 MHz
Marker Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result | || _rype | Ref | Tre| X-valug | ¥-value | Function | Function Result |
M1 1 2,44001 GHz 8.76 dBm M1 1 2.440032 GHz 8.95 dém
M2 1 2.439444 GHz 2.81 dem M2 1 2.439484 GHz 2,07 dem
D3| M2 1 1.153 MHz -0.11 dB D3 M2 1 1.143 MHz -0.51 dB

BT LE(2Mbps), CH39, Chain 0

BT LE(2Mbps), CH39, Chain 1

Spectrum =|[spectrum ) =
Ref Level 20.00 dBm ® RBW 100 kHz Ref Level 20.00 dém ® RBW 100 kHz
fo AL 30 da SWT 2 ms @ VBW 300 kHz Mode Sweep jo ALL 30 dB SWT 2ms @ VBW 300 kHz Mode Sweep
SGL Count 200/200 TDF SGL Count 200/200 TOF
5T LE(2Mbps)-Chain 0-CH35 @ 1Pk Max |ET™ LEczMbps) Chain 1-CHao @ 1Pk Max
mMi[1] 9.66 dBm| M1[1] 9.22 dBm|
d 2.48001400 GHz| 1 2.48001000 GHz|
10 10 df
| [ o M2, 3.54 dBm)| Mz, /“M‘K M2, 3.20 dBm)|
3\1\, 3 - €]
D1 3.660 BT 2.47945500 GHz| D1 3.220 dBar 2.47944100 GHz]
B Al [ o
-10d /,M -\\M‘\, -10 ot MW/ “\M
-20 f‘/ ‘/ \\‘
Ao dm P o =
404
S0 50
-60 di -60 di
-70 -70
CF 2.48 GHz 2001 pts Span 4.0 MHz CF 2.48 GHz 2001 pts Span 4.0 MHz
Marker Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result | || _rype | Ref | Tre| X-valug | ¥-value | Function | Function Result |
1 2.480014 GHz 9.66 dBm 1 1 2.48001 GHz 9.22 dém
M2 1 2,479455 GHz 3.54 dem M2 1 2.479441 GHz 2,20 dem
D3| M2 1 1.13 MHz -0.25 dB D3 M2 1 1.146 MHz -0.20 dB
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BT LR, CHO, Chain 0 BT LR, CHO, Chain 1

Spectrum | =|[spectrum ) =
Ref Level 20.00 dBm ® RBW 100 kHz Ref Level 20.00 dém ® RBW 100 kHz
b AL 30 d8 SWT 2 ms & VBW 300 kHz Mode Sweep o At 30 dB SWT 2ms @ VBW 300 kHz Mode Sweep
SGL Count 200/200 TDF SGL Count 200/200 TOF
ET LR-Chain 0-CHO @ 1Pk Max rBT LR-Chain 1-CHO @ LPk Max
mMi[1] 6.24 dBm)| M1[1] 8.14 dBm|
" 2.402011000 GHz| . M 2.401981000 GHz|
10d m2| 0.26 dam || 19 m2[1] 2.16 dBm|
""2/—“—‘\)/!‘\,/——/\& 2.401674000 GHz| TN 2.401701000 GHz|
1 0240 3 . ] D1 2.140 dnr yion .
& <t
10 d 10 df
-20 -20 \
[ o g — 30 B
40 dl 40 di
50 S0
60 di -60 di
-70 -70
CF 2.402 GHz 2001 pts Span 2.0 MHz CF 2.402 GHz 2001 pts Span 2.0 MHz
Marker Marker
Type | Ref | Trc | X-valug | v-value | Function | Function Result | || _rype | Ref | Tre| X-value | ¥-value | Function | Function Result |
M1 1 2.402011 GHz 6.24 dBm M1 1 2.401981 GHz .14 dém
M2 1 2.401674 GHz 0.26 dBm M2 1 2.401701 GHz 2.16 dBm
D3| M2 1 677.0 kHz -0.00 dB D3 M2 1 620.0 kHz -0.08 dB

BT LR, CH19, Chain 0 BT LR, CH19, Chain 1

Spectrum | =|[spectrum ) =

Ref Level 20.00 dBm ® RBW 100 kHz Ref Level 20.00 dém ® RBW 100 kHz
fo AL 30 da SWT 2 ms @ VBW 300 kHz Mode Sweep jo ALL 30 dB SWT 2ms @ VBW 300 kHz Mode Sweep
SGL Count 200/200 TDF SGL Count 200/200 TOF
ET LR-Chain 0-CH19 @1Pk Max rBT LR-Chain 1-CH19 @ 1Pk Max
mMi[1] 8.39 dBm| M1[1] 8.46 dBm)|
1 2.440002000 GHz| . 1 2.440023000 GHz|
10d | e m2[1] 2.35 dam || 19 " J\ m2[1] 2.49 dBm|
ny 2300 f -~ 02 2.439707000 GHz| b1 2.450 dam E s ST 03 2.439703000 GHz|
5 390 dBrr e 5 . v
10 d 10 df
-20 -20
[rermm= ] s
40 dl 40 di
-50 50
60 di -60 di
-70 -70
CF 2.44 GHz 2001 pts Span 2.0 MHz CF 2.44 GHz 2001 pts Span 2.0 MHz
Marker Marker
Type | Ref | Trc | X-valug | v-value | Function | Function Result | || _rype | Ref | Tre| X-value | ¥-value | Function | Function Result |
M1 1 2.440002 GHz 8.39 dBm M1 1 2.440023 GHz 8,46 dBém
M2 1 2.439707 GHz 2.35 dBm m2 1 2.439702 GHz 2.49 dém
D3| M2 1 610.0 kHz 0.01 dB D3 M2 1 616.0 kHz -0.10 dB

BT LR, CH39, Chain 0 BT LR, CH39, Chain 1

Ref Level 20.00 dBm ® RBW 100 kHz Ref Level 20.00 dém ® RBW 100 kHz
fo AL 30 da SWT 2 ms @ VBW 300 kHz Mode Sweep jo ALL 30 dB SWT 2ms @ VBW 300 kHz Mode Sweep
SGL Count 200/200 TDF SGL Count 200/200 TOF
ET LR-Chain 0-CH39 @1Pk Max rBT LR-Chain 1-CH39 @ 1Pk Max
mMi[1] 8.64 dBm| M1[1] 7.37 dBm|
d M1 2.479973000 GHz| ML 2.479957000 GHz|
10 10 df
M2[1; 2.67 dBm)| mM2[1] 1.30 dBm)|
M2 M
3 [ T % N, o
- b1 2.640 dbm '/—-h_d_} . 2.4 ik || S ul i 3 2.479689000 GHz|
10 d 10 df
-20 / \ -20
Eci
40 dl 40 di
-50 50
60 di -60 di
-70 -70
CF 2.48 GHz 2001 pts Span 2.0 MHz CF 2.48 GHz 2001 pts Span 2.0 MHz
Marker Marker
Type | Ref | Trc | X-valug | v-value | Function | Function Result | || _rype | Ref | Tre| X-value | ¥-value | Function | Function Result |
1 2.479973 GHz 8.64 dBm 1 2.479957 GHz 7.37 dém
M2 1 2.479698 GHz 2.67 dBm m2 1 2.479689 GHz 1.39 dém
D3| M2 1 627.0 kHz 0.00 di D3 M2 1 642.0 kHz 0.01 dB
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9.2. Conducted Output Power

Requirements

For systems using digital modulation in the 2400-2483.5 MHz bands: 1 Watt.

Note:
1. Pout = maximum conducted output power in dBm, Grx = the maximum transmitting antenna
directional gain in dBi, B is the 26 dB emission bandwidth in megahertz
2. If EUT with Multiple Transmitter Output:
a. Directional Gain = 10 log[(10®V2° + 10%22° +,, +10°"20)? / Nant] dBi.
Nant: Number of Transmit Antennas
G1, G2,..., Gn: Gain of Individual Antennas
Example: two antenna and gain 5 dBi / 3dBi, so if it was used for TXBF power measurement
Directional Gain = 10 log[(105/20 + 103/20)2 /2] dBi =7.07 dBi
b. Per KDB 662911 Method of conducted output power measurement on IEEE 802.11 devices, CDD
Array Gain =0 dB (i.e., no array gain) for NANT < 4;
Array Gain = 0 dB (i.e., no array gain) for channel widths > 40 MHz for any NANT;
Array Gain =5 log(NANT/NSS) dB or 3 dB, whichever is less for 20-MHz channel widths with NANT > 5.
Example: Maximum antenna gain = 5 dBi and NANT <4, so if it was used for CDD power measurement
Directional Gain = 5 dBi + Array Gain =5 dBi + 0 dB =5 dBi
c. For power measurement of KDB 662911 is used with multiple transmitter output. Total conducted power is
the sum of the conducted power levels measured at the various output ports.

Test Procedure

A peak power sensor was used on the output port of the EUT. A power meter was used to read the response
of the peak power sensor. Record the power level.

Test Setup

EUT Atenator | ggr\ggrr Power Meter

The loss between RF output port of the EUT and the input port of the Power Meter has been taken into
consideration.
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Test Data
Freq Peak Power (dBm) | Total PK | Total PK | AVG Power (dBm)| Total Total Limit
Mode CH : . . Power | Power . . Power | Power Result
(MHz) | Chain 0 | Chain 1 (mw) | (dBm) Chain 0 | Chain 1 (mwW) | (dBm) (dBm)
0 2402 9.88 10.16 20.091 13.03 9.53 9.82 18.578 12.69 30 PASS

BT-LE (1Mbps) 19 2440 9.90 10.26 20.37 13.09 9.61 9.91 18.923 | 12.77 30 PASS

39 2480 10.72 10.14 | 22.131 | 13.45 10.45 9.77 20.559 | 13.13 30 PASS

0 2402 9.98 10.22 | 20464 | 13.11 9.62 9.82 18.75 12.73 30 PASS

BT-LE (2Mbps) 19 2440 9.72 10.22 | 19.907 | 12.99 9.41 9.85 18.408 | 12.65 30 PASS

39 2480 10.66 10.00 | 21.627 | 13.35 10.38 9.58 19.999 | 13.01 30 PASS

0 2402 9.88 10.09 | 19.953 | 13.00 9.52 9.74 18.365 | 12.64 30 PASS

BT-LR 19 2440 9.91 10.21 | 20.277 | 13.07 9.61 9.87 18.836 | 12.75 30 PASS

39 2480 10.60 10.10 | 21.727 | 13.37 10.34 9.72 20.184 | 13.05 30 PASS

Note: Average Power is for reference Only.
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9.3. Power Spectral Density

Requirements

The Maximum of Power Spectral Density Measurement is 8dBm in any 3 kHz (If Grx > 6 dBi, then PSD
=8—(Grx - 6))

Note:

1.

2.
3.

PSD = power spectral density that he same method as used to determine the conducted output power shall be used

to determine the power spectral density. And power spectral density in dBm/MHz.

Grx = the maximum transmitting antenna directional gain in dBi.

If EUT with Multiple Transmitter Output:

a. Directional Gain = 10 log[(10®V2° + 10%22° +,, +10°"20)? / Nant] dBi.
Nant: Number of Transmit Antennas
G1, G2,..., Gn: Gain of Individual Antennas
Example: two antenna and gain 5 dBi / 3dBi, so if it was used for power density measurement
Directional Gain = 10 log[(10%%° + 10%%)?/ 2] dBi = 7.07 dBi

b. "PSD per chain" of the report shown is maximum value for each chain, at the "Total PSD" is summing entire
spectra across corresponding frequency bins on the various outputs by computer, refer KDB 662911 Method
a) for calculating total power density.

¢. Method a) of power density measurement of KDB 662911 is used for calculating total power density with
multiple transmitter output. Total power density is summing entire spectra across corresponding frequency
bins on the various outputs by computer.

Test procedure

S oo o0 o

Set analyzer center frequency to DTS channel center frequency.

Set the span to 1.5 times the DTS bandwidth.

Set the RBW to: 3 kHz < RBW < 100 kHz.
Set the VBW >3 x RBW.
Detector = peak.

Sweep time = auto couple.
Trace mode = max hold.
Allow trace to fully stabilize.

Use the peak marker function to determine the maximum amplitude level within the RBW.

Test Setup
Spectrum
EUT Attenuator | Analyzer

The loss between RF output port of the EUT and the input port of the Spectrum Analyzer has been taken
into consideration.
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Test Data
. Directional
Freq Total PSD Limit X
Mgt & (MHz) | (dBm/3kHz)|(dBm/3KkH2) (?jgln) RESUE
BT 0 2402 -3.89 8 5.88 PASS
LE(1Mbps) 19 2440 -3.92 8 5.88 PASS
39 2480 -3.08 8 5.88 PASS
Freq PSD per Chain (dBm/3kHz)
et o (MH2) Chain 0 Chain 1
0 2402 -7.05 -6.63
BT LE(1Mbps) 19 2440 -7.33 -6.57
39 2480 -5.78 -6.43

BT LE(1Mbps), CHO

BT LE(LMbps), CH19
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. Directional
Freq Total PSD Limit .
Mec S (MHz)  |(dBm/3kHz)|(dBm/3kHz) 823 RE
BT 0 2402 -6.84 8 5.88 PASS
LE(2Mbps) 19 2440 -6.85 8 5.88 PASS
39 2480 -6.21 8 5.88 PASS
Freq PSD per Chain (dBm/3kHz)
Mode CH (MH2) Chain 0 Chain 1
0 2402 -10.13 -9.58
BT LE(2Mbps) 19 2440 -10.01 -9.72
39 2480 -9 -9.46

BT LE(2Mbps), CHO

BT LE(2Mbps), CH19

BT LE(2Mb

‘ iwiond mm
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. Directional
Freq Total PSD Limit .
ilgiote el (MHz)  |(dBm/3kHz)|(dBm/3kHz) 823 R
0 2402 6.12 8 5.88 PASS
BT LR 19 2440 5.98 8 5.88 PASS
39 2480 6.59 8 5.88 PASS
Freq PSD per Chain (dBm/3kHz)
ilgote €l (MHz) Chain 0 Chain 1
0 2402 2.91 3.31
BT LR 19 2440 2.9 3.27
39 2480 3.92 3.32
BT LR, CHO BT LR, CH19
~ BTLR, CH39 T
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9.4. Conducted Out of Band Emission

Requirements

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated
intentional radiator is operating, the radio frequency power that is produced by the intentional radiator shall
be at least 20 dB below that in the 200 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement, provided the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter complies with the
conducted power limits based on the use of RMS averaging over a time interval, as permitted under
paragraph (b) (3) of this section, the attenuation required under this paragraph shall be 30 dB instead of 20
dB. Attenuation below the general limits specified in §15.209 (a) is not required.

Test procedure

Measurement Procedure REF

1. Set the RBW = 100 kHz.

2. Set the VBW > 300 kHz.

3. Set the span to 1.5 times the DTS bandwidth.

4. Detector = peak.

5. Sweep time = auto couple.

6. Trace mode = max hold.

7. Allow trace to fully stabilize.

8. Use the peak marker function to determine the maximum power level in any 100 kHz band segment
within the fundamental EBW.

Measurement Procedure OOBE

1. Set RBW =100 kHz.

2. Set VBW > 300 kHz.

3. Detector = peak.

4. Sweep = auto couple.

5. Trace Mode = max hold.

6. Allow trace to fully stabilize.

7. Use the peak marker function to determine the maximum amplitude level.

Test Setup
Spectrum
EUT Attenuator | Analyzer

The loss between RF output port of the EUT and the input port of the Spectrum Analyzer has been taken
into consideration.
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Test Data

Spectrum

BT LE(1Mbps), CHO, Chain 0, Reference

Ref Level 20.00 dBm & RBW 100 kHz

(=]

| ALt 30 de SWT 2 ms & VBW 300 kHz
SGL Count 200/200 TDF

Mode Sweep

BT LE(1Mbps)-Chain 0-CHD @1PK View

m1[1] 8.75 dBm|

2.40226240 GHz|

PR S

~

=

70 dB

CF 2.402 GHz

2001 pts

Marker

Type | Ref | Trc | X-value | ¥-value
M1 1

Span 3.0 MHz

| _Function |

2.4022624 GHz

8.75 dém

Function Result |

BT LE(1Mbps), CHO, Chain 0, Conducted Emission

S
Ref Level 20.00 dBm

(=]

& RBW 100 kHz
J Att 30de  SWT 265 ms & VBW 300 kHz
SGL Count 20/20 TDF

Mode Sweep

BT LE(1Mbps)-Chain 0-CHD @ 1Pk Max

M1[1] 47.16 dBm|
2.197893 GHz
10 dem m2[1] -39.63 dBm
15.699360 GHz
0 dem
=0 dim=rny 11 250 dem
20 dB
30 d
M
40 d H

60 d
70d
Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value | ¥-value | _Function | Function Result |
R 2.197893 GHz -47.16 dBm
M2 1 15.69936 GHz -39,63 dém

BT LE(1Mbps), CHO,

Chain 0, Bandedge

Spectrum ]
Ref Level 20.00 dBm

(=)

@® RBW 100 kHz
J Att

SGL Count 200/200 TDF

30de  SWT 2ms @ VYBW 300 kHz  Mode Sweep

BT LE(1Mbps)-Chain 0-CHD @ 1Pk Max

M1[1] -48.55 dBm
2.3906550 GHz
10 dem m2[1] -47.21 dBm
2.4853700 GHz
0 dsm
=0 dim=—ipy 31 250 dem
-20 dBm
-30 dB
-40 dB
M1 2
R RRRAL [ SRV A PP eTeD Y PSTRTUN R TR | n AL,
T T i e i b v
60 dB
70 db k2
FL
|
Start 2.1 GHz 2001 pts Stop 2.5 GHz
Marker
Type | Ref | Trc | X-value | ¥-value | _Function | Function Result |
L 1 2.390655 GHz -48.55 dBm
M2 1 2.48537 GHz -47,21 dém
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BT LE(1Mbps), CHO, Chain 1, Reference

Spectrum ]

Ref Level 20.00 dBm @® RBW 100 kHz

(=)

J Att 30de  SWT 2ms @ VYBW 300 kHz

Mode Sweep
SGL Count 200/200 TDF

BT LE(1Mbps)-Chain 1-CHD @ 1Pk View

m1[1] 9.41 dBm|
M1 2.40224440 GHz|
10
PN ST

0dBm /"N/

-10 dBs

-20 des ‘1—\.\,,,\( W

o //,wvf‘ *""‘\\

'50 dB

-60 d

-70 di

CF 2.402 GHz 2001 pts Span 3.0 MHz
Marker

Type | Ref | Trc | X-value 1 ¥-value | _Function | Function Result |

11 1 2,2022444 GHz .41 dem

BT LE(1Mbps), CHO, Chain 1, Conducted Emission

S

Ref Level 20.00 dBm & RBW 100 kHz

(=)

| ALt 30 de SWT 205 ms & VBW 300 kHz
SGL Count 20/20 TDF

BT LE(1Mbps)-Chain 1-CHD @ 1Pk Max

Mode Sweep

m1[1] -46.96 dBm|
. 869.099 MHz
10 dBy mM2[1] -39.80 dBm
15.650830 GHz,
0 dem
10-dBsh—D1 -10.590 dbr
-20 dBs
-30d
™mMg
40 d x
11
€0d
70d
Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1 869.099 MHz -46.96 dBm
[ 1 15.65083 GHz -39.89 dém

BT LE(1Mbps), CHO, Chain 1, Bandedge

Spectrum

|

(=]

Ref Level 20.00 dBm & RBW 100 kHz

| ALt 30 de SWT 2 ms & VBW 300 kHz

Mode Sweep
SGL Count 200,200 TOF

BT LE(1Mbps)-Chain 1-CHD @ 1Pk Max

mi[1] -47.34 dBm
. 23997750 GHz,
10 dBy mM2[1] -47.05 dBm
2.4905950 GHz,
0dem
40-dlex 1 -10.590 dBry
-20 o
a0d
-40 dB
Mz
s
e el " PRI PRT NIV P b b et b o, S
¥ Ll el rpsrhir Anlied Lo
-60 dB
70d 2
F1
|
Start 2.31 GHz 2001 pts Stop 2.5 GHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1 2.399775 GHz -47.34 dém
[ 1 2.490585 GHz -47.05 dém
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BT LE(1Mbps), CH19, Chain 0, Reference

Spectrum ] o
Ref Level 20.00 dBm = RBW 100 kHz
o At 3008 SWT 2 ms @ VBW 300 kHz  Mode Sweep
SGL Count 200/200 TDF
BT LE(1Mbps)-Chain 0-CH1G @ 1PK View
M1[1] .86 dBm|
M1 2.44025640 GHz
10 dBm
[P —
o dem

50
-60 d
-70 di
CF 2.44 GHz 2001 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value 1 ¥-value | _Function | Function Result |
M1 1 2,2402564 GHz 8,86 dem

BT LE(1Mbps), CH19, Chain 0, Conducted Emission

Spectrum | C—
Ref Level 20.00 dBm & RBW 100 kHz
o ate 30de  SWT 265 ms @ VBW 300 kHz  Mode Sweep
SGL Count 20/20 TOF
BT LE(1Mbps)-Chain 0-CH10 @1Pk Max
Mi[1] -47.10 dBm
B 1.128505 GHz
10 dém mM2[1] -40.08 dBm
15.903180 GHz
0 dam
=10.dBm=—xn1 -11.140 dBr
-20 dBm
-30 dB
2
-40 dB
M1
60 d
70 d
Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1 1.128505 GHz -47.10 dBm
w2 1 15.90318 GHz -40,08 dBm
BT LE(1Mbps), CH19, Chain 0, Bandedge
Spectrum | C—
Ref Level 20.00 dBm & RBW 100 kHz
o ate 30de SWT 2 ms @ VBW 300 kiz  Mode Sweep
SGL Count 200/200 TOF
BT LE(1Mbps)-Chain 0-CH10 @1Pk Max
Mi[1] -48.22 dBm
B 2.3978750 GHz
10 dém mM2[1] -47.55 dBm
2.4972450 GHz
0 dam
=0 dBm=—ipy 11 140 dBm l
-20 dBm \
30 d8 \
-40 dB
M1 M2
. o u AT WPUPTR O [P A FIN FRRTTRRRPRT) NPT & Bl bl ki an i 3.
i ! b B ol ety el g hpfidps
60 dB
70 d :
F1
|
Start 2.31 GHz 2001 pts. Stop 2.5 GHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1 2.397875 GHz -48.22 dBm
w2 1 2.497245 GHz -47,55 dBm
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BT LE(1Mbps), CH19, Chain 1, Reference

Spectrum ] o
Ref Level 20.00 dbm = RBW 100 k=
o att 30dE SWT 2ms @ VBW 300 kMz  Mode Sweep
SGL Count 200/200 TOF
BT LE(1Mbps)-Chain 1-CHIO @1Fk View

M1[1] 9.59 dBm|

M1 2.44026240 GHz,
10 dBm X
E———

s ™~

-20 dBm

o o

50 d
-60 d
-70 di
CF 2.44 GHz 2001 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value 1 ¥-value | _Function | Function Result |
M1 1 2,2402624 GHz 2,59 dem

BT LE(1Mbps), CH19, Chain 1, Conducted Emission

Spectrum | C—
Ref Level 20.00 dém & RBW 100 kHz

o ate 3008 SWT 265ms @ VBW 300 kHz  Made Sweep
SGL Count 20/20 TOF
BT LE(1Mbps)-Chain 1-CH10 @1Pk Max

mi[1] -47.84 dBm
. 1.789373 GHZ|
10 dém mM2[1] -39.41 dBm
15.982590 GHz,
0dem
16 1 -10.410 dBnr
-20 dBs
-30d
2
-40 df
M1
-60 dB
70d
Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1 1.789373 GHz -47.84 dém
[} 1 15.98259 GHz 32,41 dém

BT LE(1Mbps), CH19, Chain 1, Bandedge

Spectrum | C—
Ref Level 20.00 dém & RBW 100 kHz
o AL

30 de SWT 2 ms & VBW 300 kHz  Mode Sweep
SGL Count 200/200 TDF

BT LE(1Mbps)-Chain 1-CH10 @1Pk Max

mi[1] -47.51 dBm
. 2.3907500 GHz,
10 dém mM2[1] -46.75 dBm
2.4964850 GHz,
0dem
1668 1 -10.410 dBr l
-20 dBm \
30 dB \
-40d
M1 Mz
. " bl L s OPTOY T S A
sl sl e
-60 dB
70 db 2
F1
|
Start 2.31 GHz 2001 pts Stop 2.5 GHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1 2.39075 GHz -47.51 dém
[} 1 2.496485 GHz -45,75 dém
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BT LE(1Mbps), CH39, Chain 0, Reference

Spectrum ]

(=)

Ref Level 25.00 dBm
J Att

@® RBW 100 kHz
35de  SWT 2ms & VYBW 300 kHz  Mode Sweep
SGL Count 200/200 TDF

BT LE(1Mbps)-Chain 0-CH39 @1Pk View

20 dBm

10 dem;

10.09 dBm)|
2.48026240 GHz|

0 dBm:

—

-10 dBm

-20 dBm:

-30 dBm

i

50 db

-60 dBy

70 dB

CF 2.4B GHz 2001 pts

Span 3.0 MHz

Marker

Type | Ref | Trc | X-value 1 ¥-value | _Function |
M1 1

Function Result |

2.4802624 GHz 10,09 dBm

BT LE(1Mbps), CH39, Chain 0, Conducted Emission

S

(=)

Ref Level 25.00 dBm

| ALt 35 de SWT 205 ms & VBW 300 kHz  Mode Sweep
SGL Count 20/20 TDF

& RBW 100 kHz

BT LE(1Mbps)-Chain 0-CH20 @1Pk Max

M1[1
20 dBm {11

m2[1]
10 g8

0 dem:

-41.25 dBm)|
2.250833 GHz|
-36.33 dBm)|
6.992492 GHz|

HE-ctie 01 -9.910 dBrr

M2

60 dB

-70d

Start 30.0 MHz 30001 pts

Stop 26.5 GHz

Marker

Type | Ref | Trc | X-value | ¥-value | Function |
M1

Function Result |

2.250833 GHz
6.992492 GHz

-41,25 dBm

M2 1 -36.33 dém

BT LE(1Mbps), CH39, Chain 0, Bandedge

S

(=]

Ref Level 25.00 dBm
| ALt

& RBW 100 kHz
35 de SWT 2 ms & VBW 300 kHz  Mode Sweep
SGL Count 200/200 TDF

BT LE(1Mbps)-Chain 0-CH20 @1Pk Max

mM1[1]

m2[1]

-42.35 dBm)|
2.3996800 GHz|
-42.25 dBm)|

2.4939200 GHz|

6t D1 -9.910 dBnr

TR ORTETT (WTRE TAIYRTRPY W0 (91 I NTIOR (|

bl

60 dB

-70d

F1

F:

|
Start 2.31 GHz 2001 pts

Stop 2.5 GHz

Marker

Type | Ref | Trc | X-value | ¥-value | Function |
M1 1

Function Result |

2.39968 GHz
2.49392 GHz

-42,35 dBm

M2 1 -42.25 dém
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BT LE(1Mbps), CH39, Chain 1, Reference

Spectrum ]

o
v
Ref Level 20.00 dBm @® RBW 100 kHz

J Att 30de  SWT 2ms @ VYBW 300 kHz  Mode Sweep
SGL Count 200/200 TDF

BT LE(1Mbps)-Chain 1-CH39 @1Pk View

M1[1] 9.20 dBm)|
M1 2.48025040 GHz|

10 dBm

[EE— -

e .
-10 dBm //

-60 d
-70 di
CF 2.48 GHz 2001 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value 1 ¥-value | _Function | Function Result |
M1 1 2,2802504 GHz 2,29 dem

BT LE(1Mbps), CH39, Chain 1, Conducted Emission

Spectrum | C—
Ref Level 20.00 dém & RBW 100 kHz

| ALt 30 de SWT 205 ms & VBW 300 kHz  Mode Sweep
SGL Count 20/20 TDF

BT LE(1Mbps)-Chain 1-CH20 @1Pk Max

m1[1] -46.96 dBm|
. 2.164364 GHz|
10 dém mM2[1] -39.74 dBm
17.689900 GHz,
0 dem
10-dBs—01 -10.710 dBr
-20 dBm
-30 dB
M2
40 dB i
-60 dB
70d
Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 2.164364 GHz -46.96 dBm
[ 1 17.6898 GHz -39.74 dém

BT LE(1Mbps), CH39, Chain 1, Bandedge

Spectrum | C—
Ref Level 20.00 dém & RBW 100 kHz
o AL 30de SWT 2 ms @ VYBW 300 kHz Mode Sweep
SGL Count 200/200 TODF
BT LE{1Mbps)-Chain 1-CH30 @1Pk Max

m1[1] -47.29 dBm|
. 2.3985400 GHz
10 dém mM2[1] 47.44 dBm|
2.4983850 GHz
0 dem
40-dlex 1 -10.710 dBr
-20 dBm ‘
30 dBy [
40 dB
M J md
PRI FYRRURYT U1 RETITEVIT FRTUT TP | A S YR ATIORN STy Rt sl b il R
w ad [ans i AT AR i Yo ik dap g
€0d
70d ;
F1
|
Start 2.31 GHz 2001 pts Stop 2.5 GHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1 2.39854 GHz -47.29 dBm
[ 1 2.498385 GHz -47.44 dém
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BT LE(2Mbps), CHO, Chain 0, Reference

Spectrum ] o
Ref Level 20.00 dbm = RBW 100 k=
o att 30dE SWT 2ms @ VBW 300 kMz  Mode Sweep
SGL Count 200/200 TOF
BT LE(2Mbps)-Chain 0-CHO @ 1Pk view
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9.5. Radiated Spurious Emission

Requirements

Radiated emissions which fall in the restricted bands must comply with the radiated emission limits
specified as below table. Other emissions shall be at least 20dB below the highest level of the desired power:

Frequency(MH?2) I_:ield strength Measurement distance
(microvolts/meter) (meters)

0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3

NOTE:

1. The lower limit shall apply at the transition frequencies.
2. Emission level (dBuV/m) = 20 log Emission level (uV/m).
3. For frequencies above 1000MHz, the field strength limits are based on average detector,
however, the peak field strength of any emission shall not exceed the maximum permitted average
limits, specified above by more than 20dB under any condition of modulation.
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Test Procedures

[For 9 kHz ~ 30 MHZz]

a. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter chamber
room. The table was rotated 360 degrees to determine the position of the highest radiation.

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

c. Parallel, perpendicular, and ground-parallel orientations of the antenna are set to make the
measurement.

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

e. For measurement below 30MHz, the initial step in collecting conducted emission data is a spectrum
analyzer peak detector mode pre-scanning the measurement frequency range. Significant peaks are
then marked and then Quasi Peak detector mode re-measured. If the emission level of the EUT
measured by the peak detector is lower than the applicable limit, the peak emission level will be
reported. Otherwise, the emission measurement will be repeated using the quasi-peak detector and
reported.

NOTE:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 9kHz at

frequency below 30MHz.

[For above 30 MHZz]

a.

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

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

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

For each suspected emission, the EUT was arranged to its worst case and then the antenna was
tuned to heights from 1 meter to 4 meters and the rotatable table was turned from 0 degrees to 360
degrees to find the maximum reading.

For measurement below 1GHz, the initial step in collecting conducted emission data is a spectrum
analyzer peak detector mode pre-scanning the measurement frequency range. Significant peaks are
then marked and then Quasi Peak detector mode re-measured. If the emission level of the EUT
measured by the peak detector is lower than the applicable limit, the peak emission level will be
reported. Otherwise, the emission measurement will be repeated using the quasi-peak detector and
reported.

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