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completed on Jul. 05, 2018. We, SPORTON INTERTIONAL INC. EMC & Wireless Communications
Laboratory, would like to declare that the tested sample has been evaluated in accordance with
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SPORTON LAB.

NCC RADIO TEST REPORT

Report No. : TR850940AD

Summary of Test Result

Report Ref Std. Result
Test Items Remark
Clause Clause (PASS/FAIL)
3.1 3.10.1.6(1)(A) Number of Channels Pass -
3.2 3.10.1.6(1)(A) Hopping Channel Separation Pass -
3.3 3.10.1.6(1)(A) Dwell Time of Each Channel Pass -
3.4 3.10.1.6(1)(A) 20dB Bandwidth Pass -
3.4 - 99% Bandwidth Pass -
35 3.10.1.6(1)(A) Peak Output Power Pass -
LP0002
3.6 Conducted Band Edges Pass -
3.10.1.5
LP0002
3.6 Conducted Spurious Emission Pass -
3.10.1.5
LP0002 Radiated Band Edges and Under limit
3.7 Pass
3.10.1.5 Radiated Spurious Emission -4.73 dB at 934.04 MHz
LP0002 Under limit
3.8 Receiver Radiated Emission Pass
2.11 -4.85 dB at 934.08 MHz
LP0O002 Under limit
3.9 AC Conducted Emission Pass
2.3 -12.78 dB at 0.273 MHz
LP0002
2.2
3.10 Antenna Requirement Pass -
3.10.1.3
3.10.14

Reviewed by: Along Chen
Report Producer: Jing Chen
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1 General Description
1.1 Product Feature of Equipment Under Test

Bluetooth, Wi-Fi 2.4GHz 802.11b/g/n, Wi-Fi 5GHz 802.11a/n/ac.
Product Specification subjective to this standard

WLAN: FPCB Antenna
Bluetooth: FPCB Antenna

Antenna Type

1.2 Modification of EUT

No modifications are made to the EUT during all test items.
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1.3 Testing Location

Sporton Lab is accredited to ISO 17025 by Taiwan Accreditation Foundation (TAF code : 1190) and the
FCC designation No. TW1190 and TWO0007 under the FCC 2.948(e) by Mutual Recognition Agreement

(MRA) in FCC Test.

Sporton Site No.

Test Site No.
THO5-HY

CO05-HY

03CH15-HY

Note: The test site complies with ANSI C63.4 2014 requirement.

1.4 Applicable Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements of the

following standards:
+ NCC LP0002 (2018-01-10)
+ ANSI C63.10-2013

Remark: All test items were verified and recorded according to the standards and without any deviation

during the test.
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2 Test Configuration of Equipment Under Test
2.1 Test Mode

a. The EUT has been associated with peripherals and configuration operated in a manner tended to
maximize its emission characteristics in a typical application. Frequency range investigated:
conduction emission (150 kHz to 30 MHz), radiation emission (9 kHz to the 10th harmonic of the
highest fundamental frequency or to 40 GHz, whichever is lower). For radiated measurement, the

worst mode of radiated spurious emissions is Bluetooth 3Mbps mode, and recorded in this report.
b. AC power line Conducted Emission was tested under maximum output power.

The following summary table is showing all test modes to demonstrate in compliance with the standard.

Summary table of Test Cases
Data Rate / Modulation
Test Item Bluetooth BR 1Mbps Bluetooth EDR 2Mbps Bluetooth EDR 3Mbps
GFSK 7 /14-DQPSK 8-DPSK
—_— : Mode 1: CHOO_2402 MHz | Mode 4: CHO0_2402 MHz | Mode 7: CHOO_2402 MHz
onducte
. Mode 2: CH39_2441 MHz | Mode 5: CH39_2441 MHz | Mode 8: CH39_2441 MHz
Test Cases
Mode 3: CH78 2480 MHz | Mode 6: CH78_ 2480 MHz | Mode 9: CH78_2480 MHz
Bluetooth EDR 3Mbps 8-DPSK
Mode 1: CHOO_2402 MHz for Tx mode
Radiated
Mode 2: CH39_2441 MHz for Tx mode
Test Cases
Mode 3: CH78_ 2480 MHz for Tx mode
Mode 4: CHO0_2402 MHz for Rx Mode
AC
Mode 1: CHOO_2402 MHz for Tx mode
Conducted
- Mode 2: CHO0_2402 MHz for Rx Mode
Emission
TEL : 886-3-327-3456 Page Number 1 7 0of 68
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Summary table of Test Cases

Receiver
Radiated Mode 1: CHOO_2402 MHz for Rx Mode

Emission

Remark:
1. Forradiated test cases, the worst mode data rate 3Mbps was reported only, because this data
rate has the highest RF output power at preliminary tests, and the conducted spurious emissions

and conducted band edge measurement for each data rate are no worse than 3Mbps, and no

other significantly frequencies found in conducted spurious emission.
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2.2 Connection Diagram of Test System

System BT
Simulator AP router Motebook GPS Station Earphone

Power EUT

Source MNotebook

Cradle ‘ Earphone ‘ ‘ iPod WLAMN AP Monitor

This example is connection diagram of EUT test configurations.,
For detail, please refer to test mode configuration and setup photographs for each test iem.

2.3 Support Unit used in test configuration and system

Item |[Equipment Trade Name [Model Name[FCC ID Data Cable Power Cord
Latitude
1.
Notebook DELL E6430 FCC DoC N/A N/A
2. |iPod Nano Apple Al1446 FCC DoC Shielded, 1.5 m N/A

Note: The support notebook is disconnected from EUT and removed from test table when EUT is set to
transmit continuously.
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2.4 EUT Operation Test Setup

Bluetooth simulator is used to control EUT to transmit and receive continuously.

2.5 Measurement Results Explanation Example

For all conducted test items:

The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuator factor
between EUT conducted output port and spectrum analyzer. With the offset compensation, the

spectrum analyzer reading level is exactly the EUT RF output level.

Example:
The spectrum analyzer offset is derived from RF cable loss and attenuator factor.
Offset = RF cable loss + attenuator factor.

Following shows an offset computation example with cable loss 4.2 dB and 10dB attenuator.

Offset(dB) = RF cable loss(dB) + attenuator factor(dB).
=4.2+10=14.2 (dB)

TEL : 886-3-327-3456 Page Number : 10 of 68
FAX : 886-3-328-4978 Issued Date : Jul. 13, 2018
Report Template No.: BU5-TRLPO002BT Version 2.3 Report Version 101



samonias. NCC RADIO TEST REPORT Report No. : TR850940AD

3 Test Result
3.1 Number of Channel Measurement

3.1.1 Limits of Number of Hopping Frequency

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

3.1.2 Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

3.1.3 Test Procedure

1. The testing follows ANSI C63.10-2013 clause 7.8.3.

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
path loss was compensated to the results for each measurement.

3. Setto the maximum power setting and enable the EUT transmit continuously.

4. Enable the EUT hopping function.

5. Use the following spectrum analyzer settings: Span = the frequency band of operation;
RBW = 100kHz; VBW =300 kHz; Sweep = auto; Detector function = peak; Trace = max hold.

6. The number of hopping frequency used is defined as the number of total channel.

7. Record the measurement data derived from spectrum analyzer.

3.1.4 Test Setup

Spectrum Analyzer EUT
TEL : 886-3-327-3456 Page Number 1 11 of 68
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3.1.5 Test Result of Number of Hopping Frequency
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
TEL : 886-3-327-3456 Page Number 1 12 of 68
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Hopping Ne | Limit
79 15

BT-BR(1Mbps) Hopping Ch
2441 MHz
[ 57 |
0 | J
5- Hopping Ne
10- 79
15| Span
-20- 83.5MHz
-25- RBW
=i 100kHz
=59 VBW
=5 300kHz
=Eq Sweep
-ig: 12ms
:60— Detector
246 2416 2426 2436 2446 2456 246G 2476 ' 248356 | |Peak
Heopping No  Limit
79 15
BT-EDR(2Mbps) Hopping Ch
2441 MHz
[ 57 I eonr 7]
0 | J
-5 Hopping Ne
-10 79
-154 Span
-20- 83.5MHz
~25- REW
=04 100kHz
=4 VBW
=09 300kHz
=59 Sweep
-;[SJ: 12ms
:60— Detector
246 2416 2426 2436 2446 2456 246G 2476 ' 248356 | |Peak
Hopping Ne | Limit
79 15
BT-EDR(3Mbps) Hopping Ch
2441MHz
L5 | pontr [ |
. | J
-5 Hopping Ne
10+ 79
-154 Span
-20- 83.5MHz
=2 REW
=9 100kHz
=£9 VBW
=05 300kHz
=9 Sweep
-ig: 12ms
) Detector
-60-, | | | : | | | "
246 241G 242G 243G 2.446G 245G 246G 2476 248356 | | Peak

TEL : 886-3-327-3456
FAX : 886-3-328-4978
Report Template No.: BU5-TRLPO002BT Version 2.3

Page Number 1 13 of 68
Issued Date : Jul. 13, 2018
Report Version 101



samonias. NCC RADIO TEST REPORT Report No. : TR850940AD

3.2 Hopping Channel Separation Measurement

3.2.1 Limit of Hopping Channel Separation

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.

3.2.2 Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

3.2.3 Test Procedures

1. The testing follows ANSI C63.10-2013 clause 7.8.2.

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
path loss was compensated to the results for each measurement.

3. Set to the maximum power setting and enable the EUT transmit continuously.

4. Enable the EUT hopping function.

5. Use the following spectrum analyzer settings:
Span = wide enough to capture the peaks of two adjacent channels;
RBW = 30kHz; VBW = 100 kHz; Sweep = auto; Detector function = peak; Trace = max hold.

6. Measure and record the results in the test report.

3.2.4 Test Setup

e ]

Spectrum Analyzer EUT
TEL : 886-3-327-3456 Page Number 1 14 of 68
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3.2.5 Test Result of Hopping Channel Separation

Summary
Mode Max-Space Min-Space
(Hz) (Hz)
2.4-2.4835GHz -
BT-BR(1Mbps) 1.004348M 1.004348M
BT-EDR(2Mbps) 1M M
BT-EDR(3Mbps) 1M M
Result
Mode Result FI Fh Ch.Space Limit
(Hz) (Hz) (Hz) (Hz)
BT-BR(1Mbps) - -
2402MHz Pass 2.402052G 2.403057G 1.004348M 612.91314k
2441MHz Pass 2.441052G 2.442057G 1.004348M 615.326058k
2480MHz Pass 2.479052G 2.480057G 1.004348M 612.91314k
BT-EDR(2Mbps) - -
2402MHz Pass 2.401983G 2.402983G M 880.452k
2441MHz Pass 2.440983G 2.441983G M 887.778k
2480MHz Pass 2.478983G 2.479983G M 883.116k
BT-EDR(3Mbps) - -
2402MHz Pass 2.402161G 2.403161G M 856.476k
2441MHz Pass 2.441161G 2.442161G M 854.478k
2480MHz Pass 2.478983G 2.479983G M 851.814k
TEL : 886-3-327-3456 Page Number : 15 0f 68
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BT-BR(1Mbps) Channel Separation
2.402G/2.403GHz
(37 | porz |~ ]
0- L J
5- Ch Freq
10- 2402G/2.403G
15- Span
-20- 3MHz
25— RBW
-30- 30kHz
35 VBW
. 100kHz
45 Sweep
50— 1.05ms
Detector

55 ! ! ! ! | | | | | | | | | | | ’—|
24016 2.4012G 2.4014G 2.4016G 240186 2.402G 2.4022G 2.4024G 24026G 24028G 2.403G 24032G 24034G 24036G 2.4038G 2404G |  |Peak

FI(Hz) Fhi{Hz) Ch.5pace(Hz) | Limit(Hz)
2.402052G 2.403057G 1.004348M 61291314k

BT-BR(1Mbps) Channel Separation
2.441G/2.442GHz
[ 37 [ por1 [~ ]
0- L J
5- rCh Freq
10- 24416/2.442G
15- Span
-20- 3MHz
25 RBW
30- 30kHz
-35- VBW
- 100kHz
45 Sweep
50— 1.05ms
Detector

557 | | | | | | | | | | | | | | | ’—|
244G 244026 24404G 24406G 24408G 2441G 24412G 24414G 244166 244186 2.442G 2.4422G 2.4424G 244266 24428G 2.443G  |Peak

FI{Hz) Fhi{Hz) Ch.Space{Hz) | Limit({Hz)
2.441052G 2.442057G 1.004348M 615.326058k

BT-BR(1Mbps) Channel Separation
2.48G/2.479GHz
[0 | b1 [~ ]
= r .
-10 -] Ch Freq
15- 248G/2479G
Span
i IMHz
== REW
<4 30kHz
=2 VBW
40 100kHz
45 -] Sweep
50— 1.05ms
55— Detector

| | | | | ] | | | | 1 I 1 1 I |
24786 24782G 24784G 2.4786G 247886 2.479G 247926 2.4794G 24796G 24798G 248G 24802G 24804G 24806G 24808G 2481G |  |Peak

FI{Hz) Fh(Hz) Ch.Space{Hz) | Limit{Hz)
24790526 2.480057G 10043480 612.91314k
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BT-EDR(2Mbps) Channel Separation
2.402G/2.403GHz
[ Port1 W
:: ’Ch Freq ]
10 Sz.auzG:z.wsG
pan
= 3MHz
=l RBW
N 30kHz
=04 VEW
-35- 100kHz
b T
Detector

50— ! ! ! ! | | | | | | | | | | | ’—|
24016 2.4012G 2.4014G 2.4016G 240186 2.402G 2.4022G 2.4024G 24026G 24028G 2.403G 24032G 24034G 24036G 2.4038G 2404G |  |Peak

FI(Hz) Fhi{Hz) Ch.5pace(Hz) | Limit(Hz)
2.401983G 2.402983G 1M 880.452k
BT-EDR(2Mbps) Channel Separation
2.441G/2.442GHz
[ 37 [ por1 [~ ]
0- r 5
5] Ch Freq
10- 2441G/2442G
5 Span
’ 3MHz
= REW
=54 30kHz
-30] VBW
35 100kHz
40 Sweep
.45+ 1.05ms
Detector

50— | | | | | | | | | | | | | | | ’—|
244G 244026 24404G 24406G 24408G 2441G 24412G 24414G 244166 244186 2.442G 2.4422G 2.4424G 244266 24428G 2.443G  |Peak

FI{Hz) Fhi{Hz) Ch.Space{Hz) | Limit({Hz)
2.440983G 2.441983G 1M 887.778k
BT-EDR(2Mbps) Channel Separation
2.48G/2.479GHz
[ 5 [ pon1 7]
N r X
5- Ch Freq
10- 248G/2479G
Span
ol 3MHz
a RBW
257 30kHz
-30- VBW
-35-] 100kHz
40 -] Sweep
45— 1.05ms
Detector
_50-

| | | | | ] | | | | 1 I 1 1 I |
24786 24782G 24784G 2.4786G 247886 2.479G 247926 2.4794G 24796G 24798G 248G 24802G 24804G 24806G 24808G 2481G |  |Peak

FI{Hz) Fh(Hz) Ch.Space{Hz) | Limit{Hz)

24789836 24799836 1M 883.116k
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BT-EDR(3Mbps) Channel Separation
2.402G/2.403GHz
[ 37 Port1 W
o ’Ch Freq ]
= 24026/2403G
-10- o
154 ’S_:I\AHZ—|
20 RBW
. 30kHz
VBW
=14 100kHz
o T
Detector

457 ! ! ! ! | | | | | | | | | | | ’—|
24016 2.4012G 2.4014G 2.4016G 240186 2.402G 2.4022G 2.4024G 24026G 24028G 2.403G 24032G 24034G 24036G 2.4038G 2404G | | |Peak

FI(Hz) Fhi{Hz) Ch.5pace(Hz) | Limit(Hz)
2407161G  2403161G 1M 856,476k
BT-EDR(3Mbps) Channel Separation
2.441G/2.442GHz
[ 37 [ por1 [~ ]
0- - 8
o Ch Freq
i 2441G/2.442G
-10- Span
-15- IMHz
o REW
30kHz
.25_
VBW
=l 100kHz
-35-1 Sweep
40 | 1.05ms
45 Detector
244G 244026 244046 244066 244086 24416 244126 244146 244166 244186 24426 244226 244246 244256 244286 243G | |Peak
FI{Hz) Fhi{Hz) Ch.Space{Hz) | Limit({Hz)
24411616 24421616 1M 854,478k
BT-EDR(3Mbps) Channel Separation
2.48G/2.479GHz
[ 5 [ pon1 7]
0- - 8
< Ch Freq
i 248G/2479G
-10- Span
15+ IMHz
o REW
30kHz
.25_
VBW
=1 100kHz
-35- Sweep
40 1.05ms
Detector
-45-

| | | | | ] | | | | 1 I 1 1 I |
24786 24782G 24784G 2.4786G 247886 2.479G 247926 2.4794G 24796G 24798G 248G 24802G 24804G 24806G 24808G 2481G |  |Peak

FI{Hz) Fh(Hz) Ch.Space{Hz) | Limit{Hz)

24789836 24799836 1M 851.814k
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3.3 Dwell Time Measurement

3.3.1 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.

3.3.2 Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

3.3.3 Test Procedures

1. The testing follows ANSI C63.10-2013 clause 7.8.4.

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator.
The path loss was compensated to the results for each measurement.

3.  Set to the maximum power setting and enable the EUT transmit continuously.

4.  Enable the EUT hopping function.

5.  Use the following spectrum analyzer settings: Span = zero span, centered on a hopping
channel; RBW = 300 kHHz; VBW = 1 MHz; Sweep = as necessary to capture the entire dwell
time per hopping channel; Detector function = peak; Trace = max hold.

6. Measure and record the results in the test report.

3.3.4 Test Setup

Spectrum Analyzer EUT
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3.3.5 Test Result of Dwell Time

Summary

Mode

Max-Dwell

(s)

2.4-2.4835GHz

BT-BR(1Mbps)

308.985507m_DH5

BT-EDR(2Mbps)

310.530435m_DH5

BT-EDR(3Mbps)

310.530435m_DHS5

Result
Mode Result Period Dwell Limit TxOn
(s) (s) () (s)
BT-BR(1Mbps) - - - - -
2441MHz Pass 31.6 308.985507m_DH5 400m 2.898551m
2441MHz Pass 31.6 176.121739m_DH3 400m 1.652174m
2441MHz Pass 31.6 43.257971m_DH1 400m 405.797101u
BT-EDR(2Mbps) - - - - -
2441MHz Pass 31.6 310.530435m_DH5 400m 2.913043m
2441MHz Pass 31.6 176.121739m_DH3 400m 1.652174m
2441MHz Pass 31.6 44.802899m_DH1 400m 420.289855u
BT-EDR(3Mbps) - - - - -
2441MHz Pass 31.6 310.530435m_DH5 400m 2.913043m
2441MHz Pass 31.6 177.666667m_DH3 400m 1.666667m
2441MHz Pass 31.6 43.257971m_DH1 400m 405.797101u
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BT-BR(1Mbps) Dwell
2441MHz
[ 104 | porr [~ ]
A F [ Ch Freq
-10-] 2441GHz
RBW
2 300kHz
30 VBW
1MHz
-40- Sweep Time
50+ 10ms
TK Time
-GU-W 2.898551ms
0 Im 2m 3m 4m 5m Gm Tm Bm 9m 10m DH5
Period(s) Dwell(s) Limit(z) T On(s)
316 308.985507m_L 400m 2.898551m
BT-BR(1Mbps) Dwell
2441MHz
[ 10- | por1 [~ ]
A [ Ch Freq
-10-1 2.441GHz
RBW
=H 300kHz
_30- VBW
1MHz
-40- Sweep Time
50~ 10ms
TE Time
-60-] 1.652174ms
0 im 2rm 3m 4rm S5m Grn Tm 8 9m 10m DH3
Period(s) Dwell(s) Limit(s) T On(s)
316 176.121739m_C 400m 1.652174m
BT-BR(1Mbps) Dwell
2441MHz
10 | ror1 [~ ]
o [V r S
Ch Freq
=14 24416Hz
20 RBW
300kHz
<1 vEw
= T —
50- Sweep Time
10ms
L WWMWMMMWMWMMWWMM\AWW R
-70- 405.797101us
-80- | 1 | 1 | 1 1 1 1 |
0 1m 2m 3m 4m 5m Grm Tm 8m 9m 10m | DH1
Period(s) Dwell(s) Limit(s) T On(s)
316 43.257971m_Dt 400m 405.797101u
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BT-EDR(2Mbps) Dwell
2441MHz
[ 104 | porr [~ ]
A [ Ch Freq
-10-] 2441GHz
RBW
2 300kHz
30 VBW
1MHz
-40- Sweep Time
50+ 10ms
TK Time
0 Im 2m 3m 4m 5m Gm Tm Bm 9m 10m DH5
Period(s) Dwell(s) Lirnit(s) Tx On(s)
316 310.530435m_L 400m 2.913043m
BT-EDR(2Mbps) Dwell
2441MHz
[ 10- | por1 [~ ]
A [y (cn Freq |
-10-1 2.441GHz
RBW
=H 300kHz
_30- VBW
1MHz
-40- Sweep Time
50~ 10ms
TE Time
0 im 2rm 3m 4rm S5m Grn Tm 8 9m 10m DH3
Period(s) Dweellis) Limit(s) Tx On(s)
316 176.121739m_L 400m 1.652174m
BT-EDR(2Mbps) Dwell
2441MHz
10 | ror1 [~ ]
H m [ Ch Freq
-10- 2441GHz
RBW
a 300kHz
30- VBW
1MHz
-40- Sweep Time
50- 10ms
TH Time
10~ | 1 | 1 | 1 1 1 1 |
0 1m 2m 3m 4m 5m Grm Tm 8m 9m 10m | DH1
Period(s] Dweell(s) Limnit(s) TxOn(s)
316 44.802899m_Dt 400m 420,289855u
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BT-EDR(3Mbps) Dwell
2441MHz
[ 10- | por1 [~/ ]
J A i A s Ry e S p 5
e Ch Freq
-10-] 2441GHz
RBW
2 300kHz
30 VBW
1MHz
-40- Sweep Time
50+ 10ms
TK Time
-60- WWWWMMWMWWMWWM 2.913043ms
0 Im 2m 3m 4m 5m Gm Tm Bm 9m 10m | DH5
Period(s) Dwell(s) Limit(z) T On(s)
316 310.530435m_LC 400m 2.913043m
BT-EDR(3Mbps) Dwell
2441MHz
[ 10- | por1 [~ ]
0- W r e -
-10-1 2.441GHz
RBW
=H 300kHz
_30- VBW
1MHz
-40- Sweep Time
50~ 10ms
TE Time
el e W R A R s
0 im 2rm 3m 4rm S5m Grn Tm 8 9m 10m | DH3
Period(s) Dwell(s) Limit(s) T On(s)
316 177.666667m_L 400m 1.666667m
BT-EDR(3Mbps) Dwell
2441MHz
10 | ror1 [~ ]
0 Ch Freqg
-10- 2441GHz
RBW
a 300kHz
30- VBW
1MHz
-40- Sweep Time
50- 10ms
TH Time
60~ 405.797101us
K \ J
10~ | 1 | 1 | 1 1 1 1 |
0 1m 2m 3m 4m 5m Grm Tm 8m 9m 10m | DH1
Period(s] Dweell(s) Limnit(s) TxOn(s)
316 43.257971m_Dt 400m 405.797101u
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3.4 20dB and 99% Bandwidth Measurement
3.4.1 Limit of 20dB and 99% Bandwidth

Reporting only

3.4.2 Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

3.4.3 Test Procedures

1. The testing follows ANSI C63.10-2013 clause 6.9.2 and 6.9.3.

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
path loss was compensated to the results for each measurement.

3. Set to the maximum power setting and enable the EUT transmit continuously.

4. Use the following spectrum analyzer settings for 20dB Bandwidth measurement.
Span = approximately 2 to 5 times the 20 dB bandwidth, centered on a hopping channel;
RBW > 1% of the 20 dB bandwidth; VBW > RBW; Sweep = auto; Detector function = peak;
Trace = max hold.

5. Use the following spectrum analyzer settings for 99 % Bandwidth measurement.
Span = approximately 1.5 to 5 times the 99% bandwidth, centered on a hopping channel;
RBW > 1% of the 99% bandwidth; VBW > RBW; Sweep = auto; Detector function = peak;
Trace = max hold.

6. Measure and record the results in the test report.

3.4.4 Test Setup

e ]

Spectrum Analyzer EUT
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3.45 Test Result

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) 923.913k 871.925k 872KF1D 920.29 861.071k
BT-EDR(2Mbps) 1.333M 1.187M 1M19G1D 1.322M 1.183M
BT-EDR(3Mbps) 1.286M 1.194M 1M19G1D 1.279M 1.176M

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 920.29k 861.071k
2441MHz Pass Inf 923.913k 871.925k
2430MHz Pass Inf 920.29 871.925k
BT-EDR(2Mbps) - - - -
2402MHz Pass Inf 1.322M 1.183M
2441MHz Pass Inf 1.333M 1.183M
2480MHz Pass Inf 1.326M 1.187M
BT-EDR(3Mbps) - - - -
2402MHz Pass Inf 1.286M 1.183M
2441MHz Pass Inf 1.283M 1.194M
2480MHz Pass Inf 1.279M 1.176M

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

TEL : 886-3-327-3456 Page Number 1 25 0of 68
FAX : 886-3-328-4978 Issued Date : Jul. 13, 2018
Report Template No.: BU5-TRLPO002BT Version 2.3 Report Version 101



SPORTON LAB.

NCC RADIO TEST REPORT

Report No. : TR850940AD

BT-BR(1Mbps) EBW
2402MHz
Ch Freq 07 Ch Freg
2402GHz = 2.402GHz
_10 |
Span Span
_15 |
25MHz 25MHz
REW el REW
_25 |
10kHz - 10kHz
VEW VEW
35—
30kHz g 30kHz
Sweep Time 45— Sweep Time
2.5ms 50+ 2.5ms
Detector Type 55+ Detector Type
Peak 60~ Sample
r 1 -GS_I 1 1 1 1 1 -GS_I 1 1 ; 1 ! 1 1 1
Portl [/ 2.40075G 240156 24026 240256 2.40325G 2400756 2.40156G 24026 240256 240225G
20dB(Hz) | FI-20dB(Hz) Fh-20dB(Hz) OBW(Hz)  FI-OBW(Hz) Fh-OBW(Hz) Limit(Hz)  Pert
920.29k 2401543G  2402464G | 861071k | 2401559G | 240242G Inf 1
BT-BR(1Mbps) EBW
2441 MHz
Ch Freq 07 Ch Freq 07 7 :
2441GHz == 2441GHz == :
10+ 10+
Span Span
2.5MHz 157 2.5MHz 157
RBW il RBW il
-25- -25-
10kHz 10kHz
-30- -30-
VEW VEW
30kH bl 30kH bl
S ZT' 0] S ZT' 0]
WEEp me 745_ WEEp me 745_
2.5ms 50— 2.5ms 50—
Detector Type 55+ Detector Type 55+
Peak 60 Sample 60
r 1 -ﬁs_l 1 1 1 1 1 -ﬁs_l 1 1 ! 1 : 1 1 1
Portl [/ 2.430756G 244056 24416 244156 2.44235G 2439756 2.44056G 24416 244156 2.44225G
20dB(Hz) | FI-20dB(Hz) Fh-20dB(Hz) OBW(Hz)  FI-OBW(Hz) Fh-OBW(Hz) Limit(Hz)  Pert
923013k | 24405436 2441467G  B71.O25k | 2440555G | 2441427G | Inf 1
BT-BR(1Mbps) EBW
2480MHz
Ch Freq 0- Ch Freq 0- !
248GHz -5 248GHz -5
E -10- -10-
pan Span
25MHz l 25MHz l
RBW Nl RBW Nl
-25- -25-
10kHz 10kHz
-30- -30-
VEW VEW
30kH =37 30kH =37
& -0- & -0- !
Sweep Time 45 Sweep Time 45
2.5ms 50— 2.5ms 50— B
Detector Type 55— Detector Type 55—
Peak 60~ Sample 60
1 5 | | | ! ' 65, ! ! | '. '
Portl [ 2478756G 247956 2486 248056 2481256 2478756 247956 2486 248056 2481256
20dB(Hz) | FI-20dB(Hz) Fh-20dB(Hz) OBW(Hz)  FI-OBW(Hz) Fh-OBW(Hz) Limit(Hz)  Port
920.29k 2479543G  2480464G | 871825k | 2479555G | 2480427G | Inf 1
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BT-EDR(2Mbps) EBW
2402MHz
Ch Freq 07 Ch Freg
2402GHz =7 2402GHz
Span -10- Span
25MHz -15- 25MHz
RBW 20~ RBW
20kHz -25- 20kHz
VBW -30- VBW
100kHz -35- 100kHz
Sweep Time -40- Sweep Time
1.01ms -45- 1.01ms
Detector Type -50-| Detector Type
Peak 55| Sample
r 1 -60-, | | | 1 1 -60-, 1 ' | | : 1 1
Portl [/ 2.40075G 24015G 2402G 2.4025G 2403256 2.40075G 240156 2402G 2.4025G 2403256
20dB({Hz) FI-20dB(Hz) Fh-20dB(Hz) OBW(Hz) FI-OBW(Hz) Fh-OBW(Hz) Lirnit(Hz) Port
1322M 24013376 2402650G  1.183M 2401403G  2402586G  Inf 1
BT-EDR(2Mbps) EBW
2441MHz
Ch Freq 07 Ch Freq
2441GHz =7 2441GHz
Span 10+ Span
25MHz 154 25MHz
RBW 20~ RBW
20kHz -25- 20kHz
VBW -30- VBW
100kHz -35- 100kHz
Sweep Time -40- Sweep Time
1.01ms 45— 1.01ms
Detector Type -50-| Detector Type
Peak _55-] Sample :
r 1 -60-, | I | 1 | -60-, 1 ' I | ; 1 |
Portl [/ 2.43975G 2.4405G 24416 2.4415G 2442256 2.43975G 2.4405G 24416 2.4415G 2442256
20dB(Hz) | FI-20dB{Hz) Fh-20dB(Hz) OBW(Hz) | FI-OBW(Hz) Fh-OBW(Hz) Limit(Hz) | Port
1.3323M 24403336 2.441667G  1.183M 2440407G  244159G Inf 1
BT-EDR(2Mbps) EBW
2480MHz
Ch Freq 0- Ch Freq 0- f !
248GHz = 248GHz 5+
Span -10- Span -10-
2.5MHz -15- 2.5MHz 15+
RBW -20- RBW _20-
20kHz -25-1 20kHz 25-
VBW -30- VBW
100kHz -35- 100kHz =0
Sweep Time -40- Sweep Time -35-
1.01ms 45- 1.01ms -40-
Detector Type 50| Detector Type -45-
Peak 55| Sample -50-
Portl | 2478756 247956 248G 248056 248125G 2478756 247956 248G 248056 2481256
20dB(Hz) | FI-20dB(Hz) Fh-20dB(Hz) OBW(Hz) | FI-OBW(Hz) Fh-OBW(Hz) Limit(Hz) | Port
1.326M 2479333G 2480658G  1.1&8TM 2479403G  248059G Inf 1
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BT-EDR(3Mbps) EBW
2402MHz
Ch Freq 07 Ch Freg
2.402GHz -5 2.402GHz
Span 10- Span
2.5MHz = 2.5MHz
RBW RBW
20kH: i 20kH:
VBW -25-| VBW
100kHz . 100kHz
Sweep Time = Sweep Time
101ms 101ms
Detector Type 40- Detector Type
Peak -45- Sample
r 1 -50 T 1 ] 1 1 ] -50 T 1 ' 1 ] 1 : 1 ]
Portl [/ 2.40075G 24015G 2.402G 2.4035G 2403256 2.40075G 240156 2402G 2.4025G 2403256
20dB(Hz) | FI-20dB(Hz) Fh-20dB(Hz) OBW(Hz] | FI-OBW(Hz) Fh-OBW(Hz) Limit(Hz) | Port
1.286M 2401351G  2.402638G | 1183M 2401903G | 2.402586G | Inf 1
BT-EDR(3Mbps) EBW
2441MHz
Ch Freq 07 Ch Freq 07 : :
2.441GHz -5 2.441GHz i
Span 10- Span
2.5MHz 5 2.5MHz
RBW RBW
20kH: i 20kH:
VBW -25-| VBW
100kHz 30- 100kHz
Sweep Time = Sweep Time
101ms 101ms
Detector Type -40- Detector Type
Peak -45- Sample
r 1 -50 T 1 1 1 1 ] -50 T 1 ' 1 1 1 ; 1 ]
Portl [/ 2.43975G 2.4405G 24416 2.4415G 2.44235G 2.43975G 2.4405G 24416 2.4415G 2442256
20dB(Hz) | FI-20dB(Hz) Fh-20dB(Hz) OBW(Hz) | FI-OBW(Hz) Fh-OBW(Hz) Limit(Hz) | Port
1.283M 2440351G 2441634G  1.194M 24403966 244159G Inf 1
BT-EDR(3Mbps) EBW
2480MHz
Ch Freq 0- Ch Freq
2.48GHz -5 2.48GHz
Span -10-] Span
2.5MHz = 2.5MHz
RBW RBW
20kHz == 20kHz
VBW -25-| VBW
100kHz e 100kHz
Sweep Time 35 Sweep Time
1.01ms 1.01ms
Detector Type -40- Detector Type
Peak -45- Sample
Portl | 2478756 247956 248G 248056 248125G 248125G
20dB(Hz) | FI-20dB(Hz) Fh-20dB(Hz) OBW(Hz) | FI-OBW(Hz) Fh-OBW(Hz) Limit(Hz) | Port
1.279mM 2479355G  2480634G  1.176M 2479407G  2480582G  Inf 1
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3.5 Output Power Measurement

3.5.1 Limit of Output Power

The maximum peak conducted output power of the intentional radiator shall not exceed the following:
For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz band:
1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band 0.125 watts. The
power limit for 1IMbps, 2Mbps, 3Mbps and AFH modes are 0.125 watts.

3.5.2 Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

3.5.3 Test Procedures

1. The testing follows ANSI C63.10-2013 clause 7.8.5.

2. The RF output of EUT was connected to the power meter by RF cable and attenuator. The path
loss was compensated to the results for each measurement.
Set to the maximum power setting and enable the EUT transmit continuously.

4. Measure the conducted output power with cable loss and record the results in the test report.

Measure and record the results in the test report.

3.5.4 Test Setup

Power Meter EUT
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3.5.5 Test Result of Peak Output Power
Summary
Mode Power Power
(dBm) W)
2.4-2.4835GHz
BT-BR(1Mbps) 3.38 0.00218
BT-EDR(2Mbps) 6.15 0.00412
BT-EDR(3Mbps) 6.46 0.00443
Result
Mode Result Gain Power Power Limit
(dBi) (dBm) (dBm)
BT-BR(1Mbps) - -
2402MHz Pass 1.90 3.38 21.00
2441MHz Pass 1.90 3.33 21.00
2480MHz Pass 1.90 3.02 21.00
BT-EDR(2Mbps) - -
2402MHz Pass 1.90 6.15 21.00
2441MHz Pass 1.90 6.10 21.00
2480MHz Pass 1.90 5.77 21.00
BT-EDR(3Mbps) - -
2402MHz Pass 1.90 6.46 21.00
2441MHz Pass 1.90 6.41 21.00
2480MHz Pass 1.90 6.11 21.00
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3.5.6 Test Result of Average Output Power (Reporting Only)
Summary
Mode Power Power
(dBm) W)

2.4-2.4835GHz -

BT-BR(1Mbps) 3.04 0.00201
BT-EDR(2Mbps) 3.46 0.00222
BT-EDR(3Mbps) 347 0.00222

Result
Mode Result Gain Power Power Limit
(dBi) (dBm) (dBm)
BT-BR(1Mbps) - -
2402MHz Pass 1.90 3.04
2441MHz Pass 1.90 2.98
2480MHz Pass 1.90 2.65
BT-EDR(2Mbps) -
2402MHz Pass 1.90 3.46
2441MHz Pass 1.90 3.39
2480MHz Pass 1.90 3.04
BT-EDR(3Mbps) -
2402MHz Pass 1.90 347
2441MHz Pass 1.90 3.40
2480MHz Pass 1.90 3.04
Note: Average power is for reference only.
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3.6 Conducted Band Edge and Spurious Emission Measurement

3.6.1 Limit of Spurious Emission Measurement

In any 100 kHz bandwidth outside the intentional radiation frequency band, the radio frequency power
shall be at least 20 dB below the highest level of the radiated power. In addition, radiated emissions

which fall in the restricted bands must also comply with the radiated emission limits.

3.6.2 Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

3.6.3 Test Procedure

1. The testing follows ANSI C63.10-2013 clause 7.8.6 and 7.8.8.

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
path loss was compensated to the results for each measurement.

3. Set to the maximum power setting and enable the EUT transmit continuously.

4. Set RBW =100 kHz, VBW = 300kHz, scan up through 10th harmonic. All harmonics / spurs must
be at least 20 dB down from the highest emission level within the authorized band as measured
with a 100 kHz RBW.

5. Measure and record the results in the test report.

6. The RF fundamental frequency should be excluded against the limit line in the operating

frequency band.

3.6.4 Test Setup

Spectrum Analyzer EUT
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3.6.5 Test Result of Conducted Spurious Emission

Summary
Mode Result Ref Ref | Limit Freq Level Freq Level Freq Level Freq Level | Port
(Hz) (dBm) | (dBm) (Hz) (dBm) (Hz) (dBm) (Hz) (dBm) (Hz) (dBm)
2.4-2.4835GHz - - - - - - - - - R - R R
BT-BR(1Mbps) Pass | 2.401837G | 2.61 | -17.39 | 2.079504G | -48.63 | 2.399376G | -46.35 | 2.48508G | -47.09 | 17.679973G | -48.69 1
BT-EDR(2Mbps) Pass | 2.479826G | 2.24 | -17.76 | 2.175408G | -48.08 | 2.398176G | -47.77 | 2.485032G | -46.94 | 15.262479G | -47.94 1
BT-EDR(3Mbps) Pass | 2.402004G | 3.09 |-16.91 | 2.394448G | -48.54 | 2.39964G | -44.30 | 2.48452G | -46.48 | 15.037334G | -46.91 1
Result
Mode Result Ref Ref | Limit Freq Level Freq Level Freq Level Freq Level | Port
(Hz) (dBm) | (dBm) (Hz) (dBm) (Hz) (dBm) (Hz) (dBm) (Hz) (dBm)
BT-BR(1Mbps) - - - - - - - - - - - - -
2402MHz Pass | 2.401837G | 2.61 | -17.39 | 2.079504G | -48.63 | 2.399376G | -46.35 | 2.48508G | -47.09 | 17.679973G | -48.69 1
2441MHz Pass | 2.441082G | 2.82 | -17.18 | 2.00728G | -48.39 | 2.398948G | -47.45 | 2.484952G | -46.83 | 16.644306G | -48.26 1
2480MHz Pass | 2.479993G | 2.26 | -17.74 | 2.187248G | -47.63 | 2.398512G | -47.42 | 2.4846G | -47.44 | 24.727012G | -48.37 1
BT-EDR(2Mbps) - - - - - - - - - - - - -
2402MHz Pass | 2.402004G | 3.40 | -16.60 | 2.118576G | -48.44 | 2.399984G | -46.45 | 2.483696G | -47.00 | 16.236231G | -48.58 1
2441MHz Pass | 2.440915G | 3.14 | -16.86 | 1.967024G | -48.05 | 2.398108G | -47.05 | 2.4839G | -47.14 | 17.657459G | -48.14 1
2480MHz Pass | 2.479826G | 2.24 | -17.76 | 2.175408G | -48.08 | 2.398176G | -47.77 | 2.485032G | -46.94 | 15.262479G | -47.94 1
BT-EDR(3Mbps) - - - - - - - - - - - - -
2402MHz Pass | 2.402004G | 3.09 | -16.91 | 2.394448G | -48.54 | 2.39964G | -44.30 | 2.48452G | -46.48 | 15.037334G | -46.91 1
2441MHz Pass | 2.441249G | 3.14 | -16.86 | 2.124496G | -48.43 | 2.398348G | -46.98 | 2.485152G | -46.89 | 17.618058G | -47.94 1
2480MHz Pass | 2.48016G 224 | -17.76 | 2.086608G | -48.14 | 2.398316G | -47.07 | 2.483768G | -46.69 | 17.65183G | -48.45 1
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BT-BR(1Mbps) CSE NdB
2402MHz
=9 [ - | pon1 [~ |
0- 0-
-10- -10-
-20- - a0 T T e g =t S — S —
-30- -30-
-40- -40-
= = WWW
60| 60 (o vaw |
100kHz || 300kHZ
“n | . 70—, | | . | | ] | I . | | || e
2.398G 245G 2.4835G 30Mm 2G 4G 6G 8G 106 126 4G 16G 18G 206 226 24G 215G Peak
Ref{Hz) Ref{dBm) Limit{dBm) = Freq(Hz) Level{dBm) = Freq(Hz) Level{dBm) | Freq(Hz) Level(dBm) = Freq(Hz) Level(dBm) Port
2401837G 261 -17.39 2073504G  -48.63 2.3089376G  -46.35 248508G -47.08 17679973G  -48.69 1
BT-BR(1Mbps) CSE NdB
2441MHz
= [ 10- | roa |
0- 0-
-10-] -10-
20 . 204 SN R —— — SN S — —1 S E—
-30- -30-
-40- -40-
o SU_MMWMMWMWMWMMW
60| 60| (ew vaw |
100kHz || 300kHz
-, ; . -, s ; s ) ; ; ; ; ; ; ; . || =
23986 245G 2.4855G 30m 26 4G 66 8G 106 126 146G 16G 186G 206 226 24G 256G Pesk
Ref(Hz) Ref{dBm) Limit{dBm) = Freq(Hz) Level{dBm) = Freq(Hz) Level{dBm] | Freq(Hz) Level(dBm) = Freq(Hz) Level(dBm) Port
24410826 2.82 -17.18 2007286 -48.39 2.398948G  -47.45 24849526 | -46.83 166443066  -48.26 1
BT-BR(1Mbps) CSE NdB
2480MHz
45 [ 10- | port2 [ ]
0- 0-
-10- -10-
-0 - 20- T T A e — _— |/ — -
-30-| -30-
40— -40-
-50-] -50-
-60- -60- “W“”' ™ HI ’ g (how  vow ]
100iHz (| 300Hz
0y, | | 5 | | | perecorTie
2.398G 245G 2.4855G

70 | | ] | . ' | | [
30M 26 4G 66 3G 106 12G 4G 16G 186 206 22G 24G 25G Ee

Ref(Hz) Ref(dBm) Limit{dBm) = Freq(Hz) Level{dBm) = Freq(Hz) Level(dBm) | Freq(Hz) Level(dBm) = Freq(Hz) Level(dBm) Port

24799936 2.26 -17.74 21872486 4783 2.308512G | -47.42 248466 -47.44 24.727012G | -48.37 1
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BT-EDR(2Mbps) CSE NdB
2402MHz
=9 [ - | pon1 [~ |
0- 0-
-10- -10-
_20__ ] _20__ N Y T |/ 1 B —
-30- -30-
-40- -40-
o o MW”WWW
60| 60 (o vaw |
100kHz || 300kHZ
“n | . 70—, | | . | | ] | I . | | || e
2.398G 245G 2.4835G 30Mm 2G 4G 6G 8G 106 126 4G 16G 18G 206 226 24G 215G Peak
Ref{Hz) Ref{dBm) Limit{dBm) = Freq(Hz) Level{dBm) = Freq(Hz) Level{dBm) | Freq(Hz) Level(dBm) = Freq(Hz) Level(dBm) Port
2402004G 340 -16.60 21185766 -48.44 2.3009984G  -46.45 2483696G | -47.00 16.236231G  -48.58 1
BT-EDR(2Mbps) CSE NdB
2441MHz
= [ 10- | ponz [~ |
0- 0-
-10- -10-
20— ] 204 A E—— ————— A R R— 1 B —
-30- -30-
-40- -40-
o VSU_MWWWWWW
60| 60| (ew vaw |
100kHz || 300kHz
-, ; . -, s ; s ) ; ; ; ; ; ; ; . || =
23986 245G 2.4855G 30m 26 4G 66 8G 106 126 146G 16G 186G 206 226 24G 256G Pesk
Ref(Hz) Ref{dBm) Limit{dBm) = Freq(Hz) Level{dBm) = Freq(Hz) Level{dBm] | Freq(Hz) Level(dBm) = Freq(Hz) Level(dBm) Port
24409156 314 -16.85 19670246 -48.05 2.398108G  -47.05 248396 -47.14 17.657458G  -48.14 1
BT-EDR(2Mbps) CSE NdB
2480MHz
45 [ 10- | port2 [ ]
0- 0-
-10- -10-
-0 - 20- T T A e — _— |/ — -
-30-| -30-
40— -40-
-50 -1 -50-
-60- -60- Mulum ‘ *. . H (how  vow ]
100iHz (| 300Hz
0y, | | 5 | | | perecorTie
2.398G 245G 2.4855G

70 | | ] | . ' | | [
30M 26 4G 66 3G 106 12G 4G 16G 186 206 22G 24G 25G Ee

Ref(Hz) Ref(dBm) Limit{dBm) = Freq(Hz) Level{dBm) = Freq(Hz) Level(dBm) | Freq(Hz) Level(dBm) = Freq(Hz) Level(dBm) Port

24798266 224 -17.76 2175408G  -48.08 2.398176G | -47.07 24850326 -46.94 15.262479G | -47.94 1
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BT-EDR(3Mbps) CSE NdB
2402MHz
=9 [ - | pon1 [~ |
0- 0-
-10- -10-
20— ] 204 S A S ———— S A A— 1 B —
-30- -30-
-40- -40-
60| 60 (o vaw |
100kHz || 300kHZ
“n | . 70—, | | . | | ] | I . | | || e
2.398G 245G 2.4835G 30Mm 2G 4G 6G 8G 106 126 4G 16G 18G 206 226 24G 215G Peak
Ref{Hz) Ref{dBm) Limit{dBm) = Freq(Hz) Level{dBm) = Freq(Hz) Level{dBm) | Freq(Hz) Level(dBm) = Freq(Hz) Level(dBm) Port
2402004G  3.09 -16.91 23044486 -4854 2.39964G -44.30 248452G -46.48 15037334G 4691 1
BT-EDR(3Mbps) CSE NdB
2441MHz
= [ 10- | ponz [~ |
0- 0-
-10- -10-
20— ] 204 A E—— ————— A R R— 1 B —
-30- -30-
-40- -40-
. " WWMWWW
60| 60| (ew vaw |
100kHz || 300kHz
-, ; . -, s ; s ) ; ; ; ; ; ; ; . || =
23986 245G 2.4855G 30m 26 4G 66 8G 106 126 146G 16G 186G 206 226 24G 256G Pesk
Ref(Hz) Ref{dBm) Limit{dBm) = Freq(Hz) Level{dBm) = Freq(Hz) Level{dBm] | Freq(Hz) Level(dBm) = Freq(Hz) Level(dBm) Port
24412436 314 -16.85 2124496G  -4843 2.398348G  -46.98 24851526 | -46.89 17618058G  -47.94 1
BT-EDR(3Mbps) CSE NdB
2480MHz
45 [ 10- | port2 [ ]
0- 0-
-10- -10-
-0 - 20- T T A e — _— |/ — -
-30-| -30-
40— -40-
o -SU_MWWpWWMMW
-60- -60- (how  vow ]
100iHz (| 300Hz
0y, | | 5 | | | perecorTie
2.398G 245G 2.4855G

== | | ' 1 ' ' | | 1 !
30M 26 4G 66 3G 106 12G 4G 16G 186 206 22G 24G 25G Ee

Ref(Hz) Ref(dBm) Limit{dBm) = Freq(Hz) Level{dBm) = Freq(Hz) Level(dBm) | Freq(Hz) Level(dBm) = Freq(Hz) Level(dBm) Port

248016G 2.24 -17.76 20866086 -48.14 2.398316G | -47.07 2483768G  -46.69 17651836 | 4845 1
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BT-BR(1Mbps)

2441MHz

Hopping Ch Bandedge (Non-restricted Band)

[ 5 ; | et [~ ]
0- | J
57 i i Span

-10- f : T
a5 §-MdB h-rids RIBESVMH‘
= g i oo |
:30_ VBW
. ! ! 300kHz
40 - . Sweep
_45-] : : 12ms
-50-] Detecter
_55- ; Y Peak
2386 2396 246 241G 2426 243G 244G 2456 2466 2476 2486 249G 256
‘ Limit(dBm)  Ref{Hz) Ref(dBm) BE-1(Hz) BE-1(dBm) BE-h(Hz) BE-h(dBm)
-16.85 2.41287G 3.05 2.390261G -52.23 2.498087G -52.25

BT-BR(lepS)

2441 MHz

Hopping Ch Bandedge (Restricted Band)

1gji H Span
120MHz
= REW
o 1MHz
e VBW
= IMHz
5] Sweep
0~ 1.2ms
65 Detector
60 Peak
55- | J
50
45 | | | | | | | | | . | |
238G 239G 246 241G 2426 2436 244G 245G 2466 2476 248G 249G 25G
Ref(Ha) Ref(dBuV/m) BE-I(Hz)  PK(dBuV/m) AV(dBuVim) BE-h(Hz)  PK(dBuVim) AV(dBuV/m) LimPK(dBuV/ LimAV(dBuV/ TxOn(ms) | DCF(dB)
2.402783G 100.14 2.380174G 5044 2034 2.485565G 5115 2105 74 54 3125 -301
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BT-EDR(2Mbps)
2441MHz

Hopping Ch Bandedge (Non-restricted Band)
[ s 1

| pon1 [~
0| | J
=9 Span
107 120MHz
2;’ REW
'25_ 100kHz
'30_ VBW
d 300kHz
40 Sweep
_45-] 1.2ms
_50-] Detector
55| Peak
2386 2396 246 241G 2426 2436 244G 2456 2466 2476 2486 2496 256
‘ Limit(dBm)  Ref{Hz) Ref(dBm) BE-1(Hz) BE-1(dBm) BE-h(Hz) BE-h(dBm)
-16.48 2424G 352 2.392348G -49.77 24923486 -49.72
BT-EDR(2Mbps)
2441MHz
Hopping Ch Bandedge (Restricted Band)
123_ H Span
120MHz
= REW
o 1MHz
e VBW
= IMHz
5] Sweep
0~ 1.2ms
65 Detector
60 Peak
55+ L J
50
45 | | | | | | | | | . | |
238G 239G 246 241G 2426 2436 244G 245G 2466 2476 248G 249G 25G
Ref(Hz) Ref(dBuV/m) BE-I(Hz) PK(dBuV/m) | AV(dBuV/m) BE-h(Hz)  PK(dBuV/m) AV(dBuV/m) LimPK(dBuV/ LimAV(dBuV/ TxOn(ms) | DCF(dE)
2.42487G 102.73 2.386261G 5242 2232 2.498609G 5247 2237 74 54 3125 -301
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BT-EDR(3Mbps)
2441MHz

Hopping Ch Bandedge (Non-restricted Band)
[ s 1

| pon1 [~
o | J
5 Span
104 120MHz
2;’ RBW
'25_ 100kHz
'30_ VBW
d 300kHz
40 Sweep
_45-] 1.2ms
_50-] Detector
55| Peak
2386 2396 246 241G 2426 2436 244G 2456 2466 2476 2486 2496 256
‘ Limit(dBm)  Ref(Hz) Ref(dBm} BE-I{Hz) BE-I{dBm)} BE-h{Hz)} BE-h(dBm)
-16.35 241317G 385 2.301478G -43.87 24944356 -49.25
BT-EDR(3Mbps)
2441MHz
Hopping Ch Bandedge (Restricted Band)
123_ H Span
120MHz
o RBW
- 1MHz
&5 Vaw
A IMHz
5] Sweep
70+ 1.2ms
65| Detector
60- Peak
55- L J
50-
454 | \ | \ | | . | | o | \
238G 239G 246 241G 242G 2436 244G 245G 2466 247G 248G 2496 256G
Ref(Hz) Ref(dBuV/m) BE-I(Hz) PK(dBuV/m) | AV(dBuV/m) BE-h(Hz)  PK(dBuV/m) AV(dBuV/m) LimPK(dBuV/ LimAV(dBuV/ TxOn(ms)  DCF(dB)
2.421043G 103.03 2.381043G 5367 2357 2.483652G 5348 2338 74 54 3125 -301
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3.7 Radiated Band Edges and Spurious Emission Measurement

3.7.1 Limit of Radiated Band Edges and Spurious Emission

In any 100 kHz bandwidth outside the intentional radiator frequency band, all harmonics/spurious

must be at least 20 dB below the highest emission level within the authorized band. In addition,

radiated emissions which fall in the restricted bands must also comply with the NCC LP0002 section

2.8 limits as below.

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 — 0.490 2400/F(kHz) 300
0.490 — 1.705 24000/F(kHz) 30
1.705 - 30.0 30 30
30-88 100 3
88 — 216 150 3
216 - 960 200 3
Above 960 500 3
3.7.2 Measuring Instruments
The measuring equipment is listed in the section 4 of this test report.
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3.7.3 Test Procedures

1.

The EUT was placed on a turntable with 0.8 meter for frequency below 1GHz and 1.5 meter for
frequency above 1GHz respectively above ground.
The EUT was set 3 meters from the interference receiving antenna, which was mounted on the
top of a variable height antenna tower.
For each suspected emission, the EUT was arranged to its worst case and then tune the
Antenna tower (from 1 m to 4 m) and turntable (from O degree to 360 degrees) to find the
maximum reading. A pre-amp and a high pass filter are used for the test in order to get better
signal level to comply with the guidelines.
Set to the maximum power setting and enable the EUT transmit continuously.
Use the following spectrum analyzer settings:
(1) Span shall wide enough to fully capture the emission being measured;
(2) Set RBW=100 kHz for f <1 GHz, RBW=1MHz for f>1GHz ; VBW > RBW, Sweep = auto;
Detector function = peak; Trace = max hold for peak
(3) For average measurement: use duty cycle correction factor method per 15.35(c).
Duty cycle = On time/100 milliseconds
The DH5 packet can cover up to 5 time slots. Operate DH5 at maximum dwell time and
maximum duty cycle. A maximum length packet has duration of 5 time slots. The hopping
rate is 1600 hops/second so the maximum dwell time is 5/1600 seconds, or 3.125ms
Duty factor = 20 * log( 3.125/100) = -30.1 dB
Average Emission Level = Peak Emission Level + 20*log(Duty cycle)
Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level.
For testing below 1GHz, if the emission level of the EUT in peak mode was 3 dB lower than the
limit specified, then peak values of EUT will be reported, otherwise, the emissions will be
repeated one by one using the CISPR quasi-peak method and reported.
For testing above 1GHz, the emission level of the EUT in peak mode was 20dB lower than
average limit (that means the emission level in average mode also complies with the limit in
average mode), then peak values of EUT will be reported, otherwise, the emissions will be

measured in average mode again and reported.
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3.7.4 Test Setup

For radiated emissions below 30MHz

l | R Antenna

- im -

Metal Full Soldered Ground Plane

1

Spectrum Analyzer / Receiver

System Simulator

For radiated emissions from 30MHz to 1GHz

RX Antenna

Ant. feed
point

Metal Full Soldered Ground Plane

e

Spectrum Analyzer | Receiver
System Simulator
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For radiated emissions above 1GHz

RX Antenna
I';( Ch
Ant. feed
point =)
1=-4m
= .
i I | EUT ;'d 3 —h:
T [ ] |
|
1.5m E
Metal Full Soldered Ground Plane
o0

System Simulator

Spectrum Analyzer ! Receiver

3.7.5 Test Results of Radiated Spurious Emissions (9 kHz ~ 30 MHz)

The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the result which was
20dB lower than the limit line per NCC LP0002 section 5.13 was not reported.
There is a comparison data of both open-field test site and semi-Anechoic chamber, and the result

came out very similar.
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3.7.6 Test Result of Transmitter Radiated Unwanted Emissions (Below 1GHz)

Transmitter Radiated Unwanted Emissions (Below 1GHz)

Modulation Mode EDR-3Mbps Test Freq. (MHz) 2402

Polarization H

Level (dBuV/m}

90
81.0
T2.0
63.0
54.0 FCC CLASS-B
e M B a
' 1 2 3
27.0
18.0
9.0
630 100. 200. 300. 400. 500. 600. T00. 200. 900. 1000
Frequency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 149.31 28.96 43.50 -14.54 42.88 -13.92 Peak -—- -—-
2 221.89 28.72 46.00 -17.28 43.85 -14.33 Peak --- ---
3 328.83 30.18 46.00 -15.82 48.73 -18.55 Peak --- -—-
4 392.78 33.67 46.00 -12.33 41.68 -8.81 Peak -—- -—-
5 442,25 34.37 46.80 -11.63 41.34  -6.97 Peak --- -—-
6 934.84 37.60 46.00 -8.48 34.87 2.73 Peak -—- -—-

Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor (dB)
2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
3: All spurious emissions below 30MHz are more than 20 dB below the limit.
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Transmitter Radiated Unwanted Emissions (Below 1GHz)

Modulation Mode EDR-3Mbps Test Freq. (MHz) 2402

Polarization \Y

Level (dBuV/m}

90
81.0
72.0
63.0
54.0 FCC CLASS-B
450____J—————————J &
36.0—t 4—5
2 3
21.0
18.0
9.0
630 100. 200. 300. 400. 500. 600. T00. 800. 900. 1000
Frequency (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 59.16 32.81 48.80 -7.99 51.65 -19.64 Peak --- -—-
2 127.@8 27.14 43.50 -16.36 48.73 -13.59 Peak -—- -—-
3 171.62 27.94 43.58 -15.56 43.28 -15.34 Peak -—- -—-
4 392.78 33.80 46.00 -13.880 41.91 -8.81 Peak --- -—-
5 442.25 31.72 46.90 -14.28 38.69 -6.97 Peak -—- -—-
| 6 934.84 41.27 4e.00 -4.73 38.54 2.73  Peak --- ---
Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor (dB)
2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
3: All spurious emissions below 30MHz are more than 20 dB below the limit.
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3.7.7 Test Result of Transmitter Radiated Unwanted Emissions (Above 1GHz)

Transmitter Radiated Unwanted Emissions (Above 1GHz)

Modulation Mode EDR-3Mbps Test Freq. (MHz) 2402
Operating Function Transmit Polarization H
90 Level (dBuV/m}
1.0 FCC CLASS-B
T2.0
63.0 5
54.0 9 ; FCC CLASS-B (AVG)
45.0
36.0
H
27.0
18.0
9.0
01000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 128000. 20000. 22000. 25000
Frequency (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 23%0.00 39.89 54.80 -14.91 36.77 2.32  Average 1e@ 84
2 23%.80 52,19 74.8@ -21.81 49,87 2.32  Peak 1e@ 84
3 4804.090 16.80 54.08 -38.00 6.84 9.16  Average 188 296
4 45304.00 46.10 74.00 -27.980  36.94 9.16 Peak 1e@ 296
5 12016.80 27.83 54.08 -26.97 6.00 21.83  Average 1e@ 195
6 12818.80 57.13 74.08 -16.87 36.18 21.83 Peak 1e@ 195
Note 1: Emission level (dBuV/m) = SA reading (dBuV) + Factor (dB).
2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
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Transmitter Radiated Unwanted Emissions (Above 1GHz)

Modulation Mode EDR-3Mbps Test Freq. (MHz) 2402

Operating Function Transmit Polarization \%

Level (dBuV/m}

90
81.0 FCC CLASSB
72.0
63.0 B
54.0 5 FCC CLASS-B [AVG)
4
45.0
36.0
3
21.0
18.0
9.0
G1{JUU 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 25000
Frequency (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 2390.808 38.86 54.80 -15.14 36.54 2.32 hverage 1@ 343
2 239%9.88 51.68 74.8@ -22.32 49.36 2.32  Peak lae 343
3 4304.80 15.69 54.8@ -38.31 6.53 9.16  Average lee@ 132
4 4804.00 A45.79 74.88 -28.21  36.63 9.16 Peak lee 132
5 12@l1e.80 26.11 54.80 -27.89 5.88 21.83  Average le@  1@5
B 12@le.8@ 56.21 74.80 -17.79 35.18 21.83 Peak le@  1@5
Note 1: Emission level (dBuV/m) = SAreading (dBuV) + Factor (dB).
2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
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Transmitter Radiated Unwanted Emissions (Above 1GHz)

Modulation Mode EDR-3Mbps Test Freq. (MHz) 2441
Operating Function Transmit Polarization H
90 Level (dBuV/m}
81.0 FCC CLASSB
72.0
63.0
54.0 i - o FCC CLASS-B [AVG)
45.0
36.0
21.0 y
18.0
9.0
G1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 25000
Frequency (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 2396.00 39.12 54.00 -14.88 36.80 2.32  MAverage lee 118
2 2398.08 52.65 74.0@ -21.35 58.33 2.32 Peak lee 118
3 2483.58 39.84 54.00 -14.9%  36.32 2.72  Average lee 118
4 2483.58 52.40 74.00 -21.68 49.68 2.72  Peak lee 118
5 4882.00 16.32 54.80 -37.68 6.77 9.55 Average lee 383
6 4882.00 46.42 74.80 -27.58  36.87 9.55 Peak lee 383
7 7323.08 21.65 54.98 -32.35 5.97 15.68 Average lee 129
8 7323.08 51.75 74.9@ -22.25 36.87 15.68 Peak lee 129
Note 1: Emission level (dBuV/m) = SAreading (dBuV) + Factor (dB).
2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
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Transmitter Radiated Unwanted Emissions (Above 1GHz)

Modulation Mode EDR-3Mbps Test Freq. (MHz) 2441
Operating Function Transmit Polarization \%
90 Level (dBuV/m}
81.0 FCC CLASSB
72.0
63.0
54.0 ' o FCC CLASS-B [AVG)
6
45.0
36.0
21.0 9
18.0
9.0
G1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 25000
Frequency (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 2396.00 39.89 54.00 -14.91 36.77 2.32  MAverage 116 358
2 2398.08 51.67 74.9@ -22.33 49.35 2.32 Peak 116 358
3 2483.58 39.82 54.00 -14.98 36.30 2.72  Average 116 358
4 2483.58 52.180 74.00 -21.98 49.38 2.72  Peak 116 358
5 4882.00 15.92 54.80 -38.08 6.37 9.55 Average lee 125
6 4882.00 46.82 74.80 -27.98  36.47 9.55 Peak lee 125
7 7323.08 21.29 54.88 -32.71 5.61 15.68 Average lee 185
8 7323.08 51.39 74.80@ -22.61 35.71 15.68 Peak lee 185
Note 1: Emission level (dBuV/m) = SAreading (dBuV) + Factor (dB).
2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
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Transmitter Radiated Unwanted Emissions (Above 1GHz)

Modulation Mode EDR-3Mbps Test Freq. (MHz) 2480

Operating Function Transmit Polarization H

Level (dBuV/m}

90
81.0 FCC CLASSB
72.0
63.0
54.0 2 ; A FCC CLASS-B (AVG)
45.0
36.0
21.0 q
18.0
9.0
G1{JUU 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 25000
Frequency (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 2483.58 39.74 54.80 -14.26  37.82 2.72  hverage 1@6 85
2 2483.58 52.87 74.8@ -21.13 50.15 2.72  Peak lae 85
3 4968.00 16.72 54.8@ -37.28 6.74 9.98 Average le@ 298
4 4968.00 46.82 74.80 -27.18 36.84 9.98 Peak le@ 298
5 7449 .88 21.99 54.8@ -32.91 6.81 15.98 Average le@ 153
B 74419.88 52.89 74.8@ -21.91 36.11 15.98 Peak le@ 153
Note 1: Emission level (dBuV/m) = SAreading (dBuV) + Factor (dB).
2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
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Transmitter Radiated Unwanted Emissions (Above 1GHz)

Modulation Mode EDR-3Mbps Test Freq. (MHz) 2480

Operating Function Transmit Polarization \%

Level (dBuV/m}

90
81.0 FCC CLASSB
72.0
63.0
54.0 7 A FCC CLASS-B [AVG)
’ 4
45.0
36.0
21.0 q
18.0
9.0
G1{JUU 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 25000
Frequency (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 2483.58 39.59 54.80 -14.41  36.87 2.72  hverage lee 347
2 2483.58 52.21 74.8@ -21.79 49.49 2.72  Peak lae 347
3 4968.00 16.67 54.8@ -37.33 6.69 9.98 Average lee@ 136
4 4968.00 46.77 74.88 -27.23  36.79 9.98 Peak le@ 136
5 7449 .08 21.82 54.8@ -32.20 5.82 15.98  Average le@ 185
B 74419.88 51.9@ 74.8@ -22.19 35.92 15.98 Peak la@ 185
Note 1: Emission level (dBuV/m) = SAreading (dBuV) + Factor (dB).
2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
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3.8 Test of Receiver Radiated Emission Measurement

3.8.1 Limit of Receiver Radiated Emission

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 — 0.490 2400/F(kHz) 300
0.490 - 1.705 24000/F(kHz) 30
1.705 - 30.0 30 30
30-88 100 3
88 — 216 150 3
216 - 960 200 3
Above 960 500 3

3.8.2 Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

3.8.3 Test Procedures

The EUT was placed on a turntable with 0.8 meter above ground.
The EUT was set 3 meters from the interference receiving antenna, which was mounted on the
top of a variable height antenna tower.

3.  The EUT was set 10 meters instead of 3 meters from the interference receiving antenna, which
was mounted on the top of a variable height antenna tower for frequency from 30MHz to 1GHz.
The table was rotated 360 degrees to determine the position of the highest radiation.

The antenna is a Bi-Log antenna and its height is adjusted between one to four meters above
ground to find the maximum value of the field strength for both horizontal polarization and
vertical polarization of the antenna.

6. For each suspected emission, the EUT was arranged to its worst case and then tune the
antenna tower (from 1 m to 4 m) and turntable (from O degree to 360 degrees) to find the
maximum reading.

7.  Set the test-receiver system to Peak Detect Function and specified bandwidth with Maximum
Hold Mode (RBW=120kHz/VBW=300kHz for frequency below 1GHz; RBW=1MHz VBW=3MHz
(Peak), RBW=1MHz/VBW=10Hz (Average) for frequency above 1GHz).

8. If the emission level of the EUT in peak mode was 3 dB lower than the limit specified, peak
values of EUT will be reported. Otherwise, the emission will be repeated by using the
quasi-peak method and reported.

9. Emission level (dBuV/m) = 20 log Emission level (uV/m)

10. Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level
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3.8.4 Test Setup

For radiated emissions below 30MHz

' : RX Antenna
- 3m |

EUT

Metal Full Soldered Ground Plane

..

Spectrum Analyzer / Receiver

For radiated emissions from 30MHz to 1GHz
RX Antenna

Ant. feed
point

Metal Full Soldered Ground Plane

[

Spectrum Analyzer [ Receiver
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For radiated emissions above 1GHz
RX Antenna

Ant. feed D{ =
point 1~4m
EUT

—_—>

Metal Full Soldered Ground Plane

== ..

Spectrum Analyzer / Receiver

3.8.5 Test Result of Receiver Radiated Spurious Emissions (9kHz ~ 30MHz)

The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the result which was
20dB lower than the limit line per NCC LP0002 clause 5.13 was not reported.
There is a comparison data of both open-field test site and semi-Anechoic chamber, and the result

came out very similar.
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3.8.6 Test Result of Receiver Radiated Spurious Emission (Below 1GHz)

Receiver Radiated Unwanted Emissions (Below 1GHz)

Modulation Mode EDR-3Mbps Test Freq. (MHz) 2402
Polarization H
90 Level (dBuVimj}
81.0
720
63.0
54.0 FCC CLASS-B
450 ————— - -
36.0 ; > 5
27.0
18.0
9.0
03{] 100. 200. 300. 400. 500. 600. 700. 200. 900. 1000
Frequency (MHz)
Freg. Emission Limit Margin SA Factor Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB om deg
1 149,22 28.87 43.50 -14.63 42,79 -13.92 Peak --- ---
2 221.14 28.64 46.00 -17.36 42.96 -14.32 Peak --- ---
3 329.12 39.21 46.00 -15.79 48.76 -18.55 Peak --- ---
4 392.61 33.51 46.00 -12.49 41.53 -8.82 Peak --- ---
5 442 37 34.51 46.88 -11.49 41.47 -6.96 Peak --- ---
6 934,82 37.51 46.80 -8.49 34.78 2.73 Peak --- ---
Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor (dB)
2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
3: All spurious emissions below 30MHz are more than 20 dB below the limit.
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Receiver Radiated Unwanted Emissions (Below 1GHz)

Modulation Mode EDR-3Mbps Test Freq. (MHz) 2402
Polarization Vv
90 Level ({dBuVim)
81.0
T2.0
63.0
54.0 FCC CLASS-B
45.0_|—| 5
36.0—1 4 5
3 3
27.0
18.0
9.0
030 100. 200. 300. 400. 500. 600. 700. 200. 900. 1000
Frequency (MHz)
Freg. Emission Limit Margin SA Factor Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuv dB om deg
1 59.21 32.16 4@.08 -7.84 51.89 -19.64 Peak --- ---
2 127.82 27.29 43.50 -16.21 48.88 -13.59 Peak --- ---
3 171.55 27.81 43.58 -15.689 43.14 -15.33 Peak --- ---
4 392.66 33.13 46.8@ -12.87 41.15 -8.82 Peak -—- -—-
5 442.31 31.64 46.80 -14.36 3B.61 -6.97 Peak --- ---
| 6 934.88 41.15 46.80 -4.85 38.41 2.74  Peak --- ---
Note 1: Emission Level (dBuV/m) = SA Reading (dBuV/m) + Factor (dB)
2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
3: All spurious emissions below 30MHz are more than 20 dB below the limit.
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3.8.7 Test Result of Receiver Radiated Unwanted Emissions (Above 1GHz)

Receiver Radiated Unwanted Emissions (Above 1GHz)

Modulation Mode EDR-3Mbps Test Freq. (MHz) 2402
Operating Function Receive Polarization H
90 Level (dBuVimj}
81.0 FCC CLASS-B
720
63.0
54.0 FCC CLASS-B (AVG)
45.0 &
b <
36.0
27.0
18.0
9.0
01000 4000. &000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 25000
Frequency (MHz)
Freg. Emission Limit Margin SA Factor Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB om deg
1 1138.00 24.94 54.8@ -29.86 29.61 -4.67 Average leea 315
2 1138.80 36.31 74.8@ -37.69 48.98 -4.67 Peak leea 315
3 2295.809 28.57 54.8@ -25.43 26.74 1.83  Average lee 74
4 2295.00 48.19 74.80@ -33.81 38.36 1.83 Peak lee 74
5 3208.00 33.36 54.00 -208.04  28.68 4.68  Average 215 1@z
6 3208.00 42.58 74.00 -31.42 37.9@ 4.68 Peak 215 1@z
Note 1: Emission level (dBuV/m) = SA reading (dBuV) + Factor (dB).
2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
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Receiver Radiated Unwanted Emissions (Above 1GHz)

Modulation Mode EDR-3Mbps Test Freq. (MHz) 2402
Operating Function Receive Polarization \%
90 Level (dBuVim}
81.0 FCC CLASS-B
T2.0
63.0
54.0 FCC CLASS-B (AVG)
450, (46
36.0
27.0
18.0
9.0
G1U{JU 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 25000
Frequency (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 1138.80 26.61 54.80 -27.39 31.28 -4.67 Average 146 28
2 1138.80 37.79 74.80 -36.21 42.46 -4.67 Peak 146 28
3 2295.80 28.83 54.80 -25.97 26.20 1.83  Average le@ 223
4 2295.80 39.89 74.80 -34.11 38.06 1.83 Peak le@ 223
5 3200.80 28.83 54.80 -25.17 24.15 4.68  Average lea@ 264
6 3200.00 41.38 74.00 -32.62 36.70 4.68 Peak lea@ 264

Note 1: Emission level (dBuV/m) = SA reading (dBuV) + Factor (dB).
2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m).
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3.9 AC Conducted Emission Measurement
391 Limit of AC Conducted Emission

For equipment that is designed to be connected to the public utility (AC) power line, the radio
frequency voltage that is conducted back onto the AC power line on any frequency or frequencies

within the band 150 kHz to 30 MHz shall not exceed the limits in the following table.

Conducted limit (dBuV)
Frequency of emission (MHz)
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

3.9.2 Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

3.9.3 Test Procedures

1. The EUT was placed 0.4 meter from the conducting wall of the shielding room was kept at least
80 centimeters from any other grounded conducting surface.

Connect EUT to the power mains through a line impedance stabilization network (LISN).

All the support units are connecting to the other LISN.

The LISN provides 50 ohm coupling impedance for the measuring instrument.

The FCC states that a 50 ohm, 50 microhenry LISN should be used.

Both sides of AC line were checked for maximum conducted interference.

The frequency range from 150 kHz to 30 MHz was searched.

© N o g bk WD

Set the test-receiver system to Peak Detect Function and specified bandwidth (IF Bandwidth =
9kHz) with Maximum Hold Mode.
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3.9.4 Test Setup

R e 2 e e e e T e s S T s e e I
I |
|
I Rear of EUT to be flugshed !
I with rear of table top I
I 1
| |
| |
l wa EUT l
I : [ I l g0 cm to
I Receiver | ground
| 500 RF Cable Blem I [ plane
|
: |
|
| |/ 2 |
| g L
| _3b) :
|
| AC :
| AMH |
| ALISH) |
I L | |
|
| " | A
I - -~ Bonded to horizontal l - 4
4 ground plane -
e e PR e Mg i Ml e e b
AMH = Artificial mains network (LISH)
AE = Associated equipment
EUT = Equipment under test
ISH = Impedance stabilization network
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3.9.5

Test Result of AC Conducted Emission

Test Engineer :

Arthur Hsieh

Temperature : 23T

Power Phase

Neutral

Relative Humidity : [56%

Mode

TX

80

Level (dBuV)

72.0
64.0
56.0
48.0
40.0
32.0
24.0
16.0

8.0

CISPRICHNSNVCCIB

CISPRICNSVCCI-B AV

0.150.2

W P

@

[y
WD 00 =] O LA

11
12

[

OG0 W d@ OO0 0®3®

Freqg

Level

0.5

Limit Over
Line
dBuV

.19
.19
.08
.08
.08
.08

Li

mit
dB

2
Frequency (MHz)
Read LISN
Level factor
dBuV dB
17.88 9.65
25.84 9.65
15.36 9.65
19.81 9.65
12.88 9.64
18.64 9.64
7.16 9.64
13.63 9.64
-2.52 9.67
2.44 9.67
18.51 9.86
18.21 9.86

[
1

o200 000 ®E

5 10 20 30
able Aux

oss Factor Remark
dB dB

@1 9.85 Average
@1 9.85 QP

@2 9.85 Average
@2 9.85 QP

02 9.86 Average
@2 9.86 QP

02 9.86 Average
@2 9.86 QP

g6 9.85 Average
@6 9.85 QP

29 9.92 Average
@9 9.92 QP
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Test Engineer : Arthur Hsieh Temperature : 23C
Power Phase Line Relative Humidity : |56%
Mode TX

Level ({dBuV)

80
72.0
64.0 CISPRICHSVECIB
[
56.0 CISPRICHSNGCIB AV
48.0 f
40.0
32.0
24.0
16.0
8.0
60.150.2 0.5 1 2 5 10 20 30
Frequency (MHz)
Freq Level Limit Over  Read LISN cable Aux
Line Limit Level factor loss Factor Remark
MHz dBuv  dBuV dB dBuV dB dB dB
1 ©.159 34.3@ 55.52 -21.22 14.78 9.66 .81 9.85 Average
2 8.159 44.24 65.52 -21.28 24.72 9.66 .81 9.85 QP
3 ©.189 27.39 54.86 -26.67 7.88 9.65 .81 9.85 Average
4 ©.189 408.083 64.86 -24.83 20.52 9.65 .81 9.85 QP
S@ B.273 38.25 51.€3 -12.78 18.73 9.65 .82 9.85 Average
6 B.273 42.67 61.83 -18.36 23.15 9.65 B.62 9.85 QP
7 ®.513 25.21 46.080 -20.79 5.68 9.65 B.62 9.86 Average
8 ®.513 32.16 56.808 -23.84 12.63 9.65 B.62 9.86 QP
9 8.817 17.83 46.808 -28.97 -2.51 9.66 B.83 9.85 Average
18 B.817 24.59 56.808 -31.41 5.85 9.66 B.83 9.85 QP
11 18.82080 308.98 508.080 -19.82 11.19 9.78 .69 9.92 Average
12 18.828 35.81 60.680 -24.19 16.82 9.78 .69 9.92 QP
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Test Engineer : Arthur Hsieh Temperature : 23C
Power Phase Neutral Relative Humidity : |56%
Mode Rx
80Level{dBu‘.r‘}
720
64.0 CISPRICHNS/VCCIB
56.0 | :
’ CISPRICNSNCCI-B AV
48.0 5 |
40.0 4
32.0
24.0
16.0
8.0
00.150.2 0.5 1 2 5 10 20 30
Frequency (MHz)
Freq Level Limit Over Read LISN cable Aux
Line Limit Lewvel factor loss Factor Remark
MHz  dBuV  dBuV dB  dBuV dB dB dB
1 @.156 35.68 55.69 -20.89 16.89 9.65 ©@.81 9.85 Average
2 @.156 46.18 65.69 -19.59 26.59 9.65 @.81 9.85 QP
3 @.186 27.83 54.20 -26.37 8.31 9.65 @.82 9.85 Average
4 8.186 40.91 b64.20 -24.19 20.49 9.65 ©@.82 9.85 QP
5@ ®.273 36.55 51.@3 -14.48 17.83 9.65 @.82 9.85 Average
6 8.273 40.94 61.€3 -20.89 21.42 9.65 ©@.82 9.85 QP
7 8.497 27.29 46.@5 -18.76 7.77 9.64 ©.82 9.86 Average
8 ®.497 34.21 56.85 -21.84 14.69 9.64 0.82 9.86 QP
9 18.926 29.89 50.80 -20.11 18.82 9.86 0.9 9.92 Average
1@ 18.920 36.90 o60.80 -23.10 17.83 9.86 0.869 9.92 QP
11 26.984 29.29 5@.80 -20.71 9.27 9.5 8.11 9.9 Average
12 26.984 33.67 60.80 -26.33 13.65 9.95 @.11 9.9 QP
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Test Engineer : Arthur Hsieh Temperature : 23C
Power Phase Line Relative Humidity : |56%
Mode Rx
20 Level (dBuV)
T2.0
64.0 CISPRICNSNVCCIB
[
>80 CISPRICNSNCCIB AV
48.0 f
40.0
320
24.0
16.0
8.0
00.150.2 0.5 1 2 5 10 20 30
Frequency (MHz)
Freq Level Limit Owver Read LISN cable Aux
Line Limit Level factor loss Factor Remark
MHz  dBuV  dBuV dB  dBuV dB dB dB
1 @.153 35.47 55.82 -20.35 15.95 9.66 @.81 9.85 Average
2 @.153 46.63 65.82 -19.19 27.11 9.66 @.81 9.85 QP
3 @.192 31.e4 53.93 -22.29 12.13 9.65 @.81 9.85 Average
4 @.192 4@8.95 63.93 -22.98 21.44 9.65 @.01 9.85 QP
5@ @.276 35.34 50.94 -15.60 15.82 9.65 @.82 9.85 Average
6 @.276 40.14 60.94 -20.80 20.62 9.65 ©@.82 9.85 QP
7 @.516 25.82 46.@0 -20.18 ©6£.29 9.65 ©@.82 9.86 Average
8 @.516 32.64 56.€0@ -23.36 13.11 9.65 @.82 9.86 QP
9 @.658 19.61 46.€0 -206.39 ©.87 9.66 ©.82 9.86 Average
1@ @.658 25.82 56.€0@ -39.98 5.48 9.66 ©@.82 9.86 QP
11 19.821 3@8.83 50.80 -19.97 18.23 9.78 @.18 9.92 Average
12 19.821 35.23 o60.80 -24.77 15.43 9.78 @.18 9.92 QP
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3.10 Antenna Requirements

3.10.1 Standard Applicable

If directional gain of transmitting antennas is greater than 6dBi, the power shall be reduced by the
same level in dB comparing to gain minus 6dBi. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to

comply with the LP0002 Section 2.2, Section 3.10.1.3, and Section 3.10.1.4.

3.10.2 Antenna Anti-Replacement Construction

An embedded-in antenna design is used.

3.10.3 Antenna Gain

The antenna peak gain of EUT is less than 6 dBi. Therefore, it is not necessary to reduce maximum

peak output power limit.
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4 List of Measuring Equipment

Instrument Manufacturer | Model No. | Serial No. [Characteristics Cal:)b;?etion Test Date Due Date Remark
Loop Antenna ggﬁfvzé‘ HFH2-Z2 | 100488 | 9 kHz~30 MHz | Nov. 23, 2017 ‘f]‘a’;_'gf,'zzgllg Nov. 22, 2018 (o?ggiigﬂv)
Preamplifier | Jet-Power |JPADIEORS00| 100180001 461z 18GHZ | gul 31, 2017 i%T..gi,ggfg Jul. 30, 2018 (o?gﬂfg?gv)
Amplifier SONOMA 310N 363440 | 9kHz~1GHz | Dec. 26, 2017 i‘;?:gfyfgfg Dec. 25, 2018 (ogggifgf’:Y)
Bilog Antenna TESEQ (%%bGN:l:é(?ﬁ\?- 41912805 | 30MHz to 1GHz | Jan. 10, 2018 i‘;?:gfyfgfg Jan. 09, 2019 (ogggifgf’:Y)
EMI Test Receiver|  Keysight N9038;*(MXE MY5§;3OO 20Hz ~ 8.4GHz | Oct. 31, 2017 {1%?.5%2281188 Oct. 30, 2018 (o?gﬂfg?:\()
Horn Antenna SCHV&RZBE BBHA 9120D 9120(')3'162 1G~18GHz | Oct. 03, 2017 ‘3‘3?_'02322(?11: Oct. 02, 2018 <o§§ﬂif§?ﬁw
Hygrometer TECPEL | DTM-3038 |TP162976 N/A Oct. 12,2017 | i %3 2908 | oct. 11, 2018 (Oggﬂj‘gf’gy)
Preamplifier Keysight 83017A MY59352701 1GHz~26.5GHz | Aug. 21, 2017 iﬂ?gffgfg Aug. 20, 2018 (ogRggifg?gy)
iﬁg;rzuer? Agilent E4446A MY5§61801 3Hz~44GHz | Apr. 25, 2018 {1%?.53’22(?1188 Apr. 24, 2019 (oggﬂifg?:Y)
Controller ChainTek 3000-1 VA |aoogamims] VA [ aons N/A (Oggﬂi;‘gfﬂy)
AntennaMast | ChainTek | MBS-520-1 [ N/A 1m~4m N/A ‘3‘3’; Ozf' 22(?115 N/A (Oggﬂfgf’g\()
Turn Table ChainTek T-200-S-1 N/A 0~360 Degree N/A ‘3%? 518 22(?1:": N/A (o?(a;gifg?gy)
oo | SCVERZBE | gara o170 (BERLPLTOl 18GHz- 40GHz | Nov. 27, 2017 | T 0% 201 | Now. 26, 2018 (o?gﬂfg?:v)
S I P s BT BT T
HUBER + | SUCOFLEX | MY36980/
RF Cable SO |000000.MT18| MysBagra| 20MHz1GHz | Mar. 15, 2018 il o1 2016 | Mar 14, 2019 (o?ggifg-cﬁv)
Cooperation A-100 PE, D3210
HUBER + | SUCOFLEX | MY36980/
RF Cable SO | 000000.mT18| Mvagagra | 16HZ-18GHz | Mar. 15, 2018 | T OB T | Mar. 14, 2019 (o?ggifgﬂv)
Cooperation A-100 PE, D3210
RF Cable corer | SVen T | 50513412 | 30M-40GHz | Oct. 17, 2017 | Y 2% 2O | oct. 16, 2018 <o§§ﬂif§?ﬁv)
Instrument Manufacturer [ Model No. [ Serial No. |Characteristics Cal:)b;f:ion Test Date Due Date Remark
AC Power Source| ChainTek | APC-1000W |  N/A N/A N/A Jul. 05, 2018 N/A (ngggcﬂ?(r)‘
EMI Test Receiver| o & ESR3 | 102388 36GHz | Dec. 08, 2017 | Jul. 05,2018 |Dec. 07, 2018 (Ccogggcmr)‘
Hygrometer Testo 608-H1 |34913912 N/A Mar. 06, 2018 | Jul. 05, 2018 | Mar. 05, 2019 (ccogggcmr)\
LISN zgm‘éé‘ ENV216 | 100080 | 9kHz~30MHz | Nov.30, 2017 | Jul. 05, 2018 | Nov. 29, 2018 (Ccoggg?m?
LISN Rohde & ENV216 | 100081 | 9kHz~30MHz |Dec. 08, 2017 | Jul. 05,2018 | Dec. 07, 2018 (Ccc’gggcﬂ?(r)‘
Software Ronde & P N/A N/A N/A Jul. 05, 2018 N/A (Cc"gggcﬂ‘\’(r)‘
LF Cable HoBrRy | RG214m | LFOI N/A Jan. 03,2018 | Jul. 05, 2018 | Jan. 02, 2019 (Ccogggcmr)‘
Puse Limiter | Soloc & | EsHazz | 100851 N/A Jan. 03,2018 | Jul. 05, 2018 | Jan. 02, 2019 (ccogggcmr)\
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Instrument Manufacturer | Model No. | Serial No. [Characteristics Cal:)b;?etion Test Date Due Date Remark
Hygrometer Testo DTM-303A | TP157075 N/A Mar. 06, 2018 |Jun. 02-3ul. 04, 2018| Mar. 05, 2019 8‘%;_?:%
Power Meter Agilent Eaar6n | B4 2923 N/A Dec. 20, 2017 |aun. 02-3ul 04, 201 | Dec. 19, 2018 (CTOJSS-?:?((;
Power Sensor Agilent E9327A US4§;‘415 50MHz~18GHz | Dec. 20, 2017 |3un. o2-Jul. 04, 2018| Dec. 19, 2018 (CTOJS;T:?((;
SA‘;‘;;FZ“QT ggm‘;‘i‘ FSP40 | 100057 | 9KkHz-40GHz | Nov.21, 2017 |aun.02-dul 04,2018 Nov. 20, 2018 ?Toggg_ﬁf(‘;
Statigl(ai‘;iure) ggmzé‘ CBT 101136 BT 3.0 Sep. 20, 2017 |aun. 02-0ul. 04, 2018| Sep. 19, 2018 E:Toggé‘_ﬁf(‘;
Switeh BX & RF 1 Burgeon ETFosg | FC130048 N/A Mar. 01, 2018 |dun. 02-u. 04, 2018 | Feb. 28, 2019 8‘%;‘_?3?‘;
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5 Uncertainty of Evaluation

Uncertainty of Conducted Emission Measurement (150 kHz ~ 30 MHz)

Measuring Uncertainty for a Level of Confidence 270
of 95% (U = 2Uc(y)) '
Uncertainty of Radiated Emission Measurement (30 MHz ~ 1000 MHz)
Measuring Uncertainty for a Level of Confidence 520
of 95% (U = 2Uc(y)) '

Uncertainty of Radiated Emission Measurement (1000 MHz ~ 18000 MHz)

Measuring Uncertainty for a Level of Confidence
of 95% (U = 2Uc(y))

5.00

Uncertainty of Radiated Emission Measurement (18000 MHz ~ 40000 MHz)

Measuring Uncertainty for a Level of Confidence 520
of 95% (U = 2Uc(y)) '
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