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1 Certificate of Conformity

Product: WI-FI PRO CEILING SPEAKERS
Brand: --
Model: LWFPRO, LWFPRO/IP
Applicant: Lithe Audio Ltd. F
Test Date: Dec.10, 2020 to May.07, 2021

Standards: 47 CFR FCC Part 15, Subpart C (Section 15.247)
ANSI C63.10:2013

The above equipment has been tested by BUREAU VERITAS ADT (Shanghai) Corporation, and found
| compliance with the requirement of the above standards. The test record, data evaluation & Equipment Under
Test (EUT) configurations represented herein are true and accurate accounts of the measurements of the

sample’s EMC characteristics under the conditions specified in this report.

Prepared by : W KN , Date: May.07, 2021

‘ Scott XU

Project Engineer

Approved by : (G 7171, Date: May.07, 2021
h -

> 4

EMC Lab -Manager;;_; /

Report No.: ULC-ESH-P20120723B-3 Page No. 6 /61 Report Format Version: 6.1.1



2  Summary of Test Results

The EUT has been tested according to the following specifications:

47 CFR FCC Part 15, Subpart C (SECTION 15.247)

FCC
Test ltem Result Remarks
Clause
15.203 Antenna Requirement PASS No antenna connector is used.
15.207 AC Power Conducted Emission PASS Meet the requirement of limit.
15.247(a) (1) 20dB Bandwidth PASS Meet the requirement of limit.
15.247(b) Conducted Peak Output Power PASS Meet the requirement of limit.
15.247(a)(1) Carrier Frequency Separation PASS Meet the requirement of limit.
15'2‘(1%&)(1) Number of Hopping Frequencies PASS Meet the requirement of limit.
15'2‘(1;5&)(1) Dwell Time PASS Meet the requirement of limit.
15.247(d) Conducted Band Edges PASS Meet the requirement of limit.
Measurement
15.247(d) Conducted Spurious Emissions PASS Meet the requirement of limit.
15.247(d) Emissions in rbeasrtlzgted frequency PASS Meet the requirement of limit.
15.205/
15.209/ Radiated Emissions PASS Meet the requirement of limit.
15.247(d)

Note: We verified that the power of the module is sightly less than that of the original case, so we quoted
the data of the conducted part of original case.
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2.1 Test Instruments

Equipment Manufacturer Model No. Serial No. | Last Cal. Next Cal.
Hybrid Antenna(25MHz-1.5GHz)| Schwarzbeck VULB9168 E1A1012 Jul.29, 20 | Jul.28, 22
Horn Antenna(1GHz -18GHz) | Schwarzbeck | BBHA9120D E1A1017 | Aug.25, 20 | Aug.24, 22
iﬁfet:ﬁaﬂdsgé.fé’é? COM-POWER|  AH-840 ELA1040 | Jul.15,20 | Jul.14,22
Pre-Amplifier(100kHz-1.3GHz) Agilent 8447D E1A2001 | Apr.19,21 | Apr.18, 22
Pre-Amplifier(0.5GHz-18GHz) EMCI EMC184045SE | E1A2009 Jul.06, 20 Jul.05, 21
Pre-Amplifier(18GHz-40GHz) EMCI EMCO051845SE | E1A2008 Jul.06, 20 Jul.05, 21
EMI test recerver R&S ESR7 E1R1005 | Apr.19,21 | Apr.18, 22
Spectrum Analyzer Keysight N9030B E1S1003 Jul.23,20 | Jul.22,21
Spectrum Analyzer Keysight N9020A E1S1004 | Mar.02, 21 | Mar.01, 22
EMI test recerver R&S ESCS30 E1R1001 | May.12, 20 | May.11, 21
LISN R&S ENV216 E1L1011 | May.12, 20 | May.11, 21
Humidity&Temp Tester Baolima WS508 E1H1011 | Apr.02,21 | Apr.01, 22

RF Control Unit Toscend JS0806-2 E1C5003 N/A N/A

Test Software ADT ADT—C:,? i\l D_v7 N/A N/A N/A

Test Software Toscend JS32-RE N/A N/A N/A

Test Software Toscend JS1120 N/A N/A N/A

Test Software Toscend JS1120-3 N/A N/A N/A
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2.2 Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on the
EUT:

This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence level
using a coverage factor of k=2.

Expanded Uncertainty
Measurement Frequency

(k=2) (%)
Conducted Emissions at mains ports 150kHz ~ 30MHz 1.83 dB
Radiated Emissions up to 1 GHz 30MHz ~ 1GHz 5.36 dB
1GHz ~ 6GHz 3.47 dB
Radiated Emissions above 1 GHz 6GHz ~ 18GHz 3.75dB
18GHz ~ 40GHz 3.30dB

2.3 Modification Record

There were no modifications required for compliance.
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3  General Information

3.1 General Description of EUT

Product WI-FI PRO CEILING SPEAKERS
Brand -

Model LWFPRO, LWFPRO/IP

Test Model LWFPRO

Model Discrepancy

The two models are same as each other except for color of enclosure.

Power Rating

100-240V~, 50/60Hz, 2.0A for adapter; 24.0Vdc for WI-FI CEILING SPEAKERS

Modulation Type

GFSK, m/4-DQPSK, 8DPSK

Modulation Technology

BT-EDR, FHSS

Operating Frequency

2402MHz ~ 2480MHz

Number of Channel

79

Output Power

6.94dBm

Antenna Type

PCB antenna

Antenna Connector

Antenna Gain

3.5dBi

Note:

1. For more details, please refer to the User’s manual of the EUT.

2. The EUT contains two wireless modules.
The wireless module of model LS9AD-AC11DBT-GV (FCC ID: 2ADBM-LS9ADAC11DBT) supports

BT/WIFI function.

The wireless module of model 444-2250 (FCC ID: UA9601) supports WIFI 5G function.
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3.2 Description of Test Modes
79 channels are provided for BT-EDR mode:
Channel I(:l\;Iel-?z) Channel '(:,\;ﬁ_?z') Channel FI\I;IeI-?z.) Channel I(Zl\r/lel—?z')

0 2402 20 2422 40 2442 60 2462
1 2403 21 2423 41 2443 61 2463
2 2404 22 2424 42 2444 62 2464
3 2405 23 2425 43 2445 63 2465
4 2406 24 2426 44 2446 64 2466
5 2407 25 2427 45 2447 65 2467
6 2408 26 2428 46 2448 66 2468
7 2409 27 2429 47 2449 67 2469
8 2410 28 2430 48 2450 68 2470
9 2411 29 2431 49 2451 69 2471
10 2412 30 2432 50 2452 70 2472
11 2413 31 2433 51 2453 71 2473
12 2414 32 2434 52 2454 72 2474
13 2415 33 2435 53 2455 73 2475
14 2416 34 2436 54 2456 74 2476
15 2417 35 2437 55 2457 75 2477
16 2418 36 2438 56 2458 76 2478
17 2419 37 2439 57 2459 77 2479
18 2420 38 2440 58 2460 78 2480
19 2421 39 2441 59 2461
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3.2.1 Test Mode Applicability:
EUT Applicable to
Configure Description
Mode RE21G RE < 1G PLC APCM
- v v . v -
Where RE21G: Radiated Emission above 1GHz RE<1G: Radiated Emission below 1GHz

PLC: Power Line Conducted Emission

Radiated Emission Test (Above 1 GHz):

APCM: Antenna Port Conducted Measurement

X Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

XI Following channel(s) was (were) selected for the final test as listed below.

EUT
AVAILABLE TESTED MODULATION MODULATION
CONFIGURE PACKET TYPE
CHANNEL CHANNEL TECHNOLOGY TYPE
MODE
- Oto 78 0, 39,78 FHSS GFSK DHS
- Oto 78 0, 39,78 FHSS 8DPSK 3DH5

Radiated Emission Test (Below 1 GH2):

X Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

XI Following channel(s) was (were) selected for the final test as listed below.

EUT
AVAILABLE TESTED MODULATION MODULATION
CONFIGURE PACKET TYPE
CHANNEL CHANNEL TECHNOLOGY TYPE
MODE
- Oto 78 78 FHSS GFSK DHS

Power Line Conducted Emission Test:

X Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

X Following channel(s) was (were) selected for the final test as listed below.

EUT
AVAILABLE TESTED MODULATION MODULATION
CONFIGURE PACKET TYPE
CHANNEL CHANNEL TECHNOLOGY TYPE
MODE
- Oto 78 0 FHSS GFSK DH5
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Antenna Port Conducted Measurement

X This item includes all test value of each mode, but only includes spectrum plot of worst value of each
mode.

X] Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

X] Following channel(s) was (were) selected for the final test as listed below.

EUT
AVAILABLE TESTED MODULATION MODULATION
CONFIGURE PACKET TYPE
CHANNEL CHANNEL TECHNOLOGY TYPE
MODE
- Oto 78 0, 39, 78 FHSS GFSK DH5
- Oto 78 0,39, 78 FHSS 8DPSK 3DH5

3.2.2 Test Condition:

Applicable to Normal Environmental Conditions Normal Input Power
RE 21G 23deg. C, 58%RH AC120V 60Hz
RE < 1G 23deg. C, 58%RH AC120V 60Hz

PLC 22deg. C, 54%RH AC120V 60Hz
APCM 25deg. C, 60%RH AC120V 60Hz
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3.3 Description of Support Units

The EUT has been tested as an independent unit together with other necessary accessories or support units.

3.4 General Description of Applied Standards

The EUT is a RF Product. According to the specifications of the manufacturer, it must comply with the
requirements of the following standard:

FCC Part 15, Subpart C (15.247)

FCC DA 00705
ANSI C63.10:2013

All relaxed test items have been performed and recorded as per the above standard.
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4  Test Procedure and Results

4.1 AC Power Conducted Emission Measurement

4.1.1 Limit
Conducted Limit (dBuV)
Frequency (MHz)
Quasi-peak Average
0.15-0.5 66 - 56 56 - 46
0.50-5.0 56 46
5.0-30.0 60 50

Note: 1. The lower limit shall apply at the transition frequencies.
2. The limit decreases in line with the logarithm of the frequency in the range of 0.15 to 0.50MHz.

4.1.2 Test Setup

Vertical Ground

/ Reference Plane /TestReceiver
| I
EUT M.“_ﬂﬂﬁa
40cm °3°°
11 | | o | |
| I | 4

\ Horizontal Ground

Reference Plane

4.1.3 Test Procedures

a. The EUT was placed 0.4 meters from the conducting wall of the shielded room with EUT being
connected to the power mains through a line impedance stabilization network (LISN). Other support
units were connected to the power mains through another LISN. The two LISNs provide 50 ohm/ 50uH
of coupling impedance for the measuring instrument.

b. Both lines of the power mains connected to the EUT were checked for maximum conducted
interference.

c. The frequency range from 150kHz to 30MHz was searched. Emission levels under (Limit - 20dB) was
not recorded.

NOTE: The resolution bandwidth and video bandwidth of test receiver is 9kHz for quasi-peak detection (QP)
and average detection (AV) at frequency 0.15MHz-30MHz.
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4.1.4 Deviation of Test Standard

No deviation.
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4.1.5 Test Results

Phase

Line

(L)

Detector Function

Quasi-Peak (QP) /
Average (AV)

Power supply

AC 120V, 60Hz

dBuv Test Standard: FCC Part 15 Class B
1= PK Trace |~~~
Ho- QP Limit |~~~
B0 AV L"Tlit -
T thh
60- e
75 I
50
| 3
e T
| \“J’ "IN NAMAA Aoy
30- o ] Wﬁ’mu
20-
10
% MK Value
o= I ] i
D15 1.00 10.00 30.00
MHz [TER]
Frequency | Corr. Reading Emission Limit Margins Notes
Factor dBuV dBuV dBuV dB
No.  MHz 6 QP | AV QP | AV QP AV | QP AV
1 015000 | 9.87 4524 | 2738 5511 | 3726 6600 56.00 | -10.80 -18.74
2 017346 | 888 4360 | 2024 5348 3012 6478 5479 | -11.31 -1567
3 020474 | 988 4002 | 28.90 5080 | 38.78 6342 5342 | 1261 -1463 i
S s4 045880 | 075 3652 | 3256 4627 | 4231 5671 4671 | -1044 440
5 048626 | 975 36.14 | 2065 4580 | 3040 5623 4623 |-1034 6583 |
6 2654712 | 1021 2442 | 1813 3463 | 2834 6000 5000 | -2537 -21.66 [
1 1 i I T
REMARKS:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.

2. The emission levels of other frequencies were very low against the limit.

3. Margin value = Emission level - Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value.
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Quasi-Peak (QP) /
Phase Neutral (N) Detector Function Average (AV)
Power supply AC 120V, 60Hz
dBuV Test Standard: FCC Part 15 Class B
= PK Trace |~
g0 QP Limit |~~~
B0 AV Limit [
To-} ;
T —
B

|-k, I
..............-
nll H "

. AV AN s

20=
10
*: MK Value
[ |
IZI.I15 1 .IEIEI 1|;]||_|;||;| SDI.UO
MHz V731
Frequency | Corr. Reading Emission Limit Margins Notes
Factor dBuV dBuY dBuV dB
No.  MHz &8 QP | AV QP | AV QP AV | QF AV
1 015000 | 9.88 4811 | 3315 57.099 4303 6600 56.00 | -8.01 -12.97
2 047737 | 985 4455 | 3070 5440 4055 6461 5461 |-1021 -14.06
3 020474 | 983 4076 | 2841 5050 | 3824 6342 5342 | 1282 -15617 | i
C+4 (045889 | 9.88 3634 | 3216 4622 4204 5671 4671 |-1049 467
5 766655 | 1022 2059 | 1327 3081 | 2349 60.00 50.00 | -29.19 -26.51 ]
' § 2468596 | 10.27 2510 | 1793 3537 2820 60.00 50.00 |-24.63 -21.80 [
h 1 1 1 T 1 1 1 I T
REMARKS:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level - Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value.
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Phase

Line (L)

Detector Function

Quasi-Peak (QP) /
Average (AV)

Power supply

AC 240V, 50Hz

dBuv Test Standard: FCC Part 15 Class B
0= PK Trace |~~~
90- QP Limit |~~~
EO A'qu leit o
7o
|
5u-1 A A
i B |
S0=f—= " = 3 i
40 m\ ﬁ -
1‘”[ =g ]
30 o w
20=
10
% : MK Value
0=5 i ] T
0.15 1.00 10.00 30.00
MHz V.31
Frequency | Corr. Reading Emission Limit Margins Notes
Factor dBuV dBul dBuY dB
No.  MHz 8 QP | AV QP | AV QP AV | QP AV
1 015000 | 987 4058 | 2329 5045 3316 66.00 56.00 |-1555 -22.84
2 016955 | 9.88 3933 | 21.00 4921 | 3088 6498 5498 |-1577 -24.10
3 019602 | 989 3811 | 2628 4800 23617 63.74 53.74 | -1574 -17.57
C+4 (048626 | 975 3874 | 3433 4849 | 4408 5623 4623 | -7.74 2.15
5 080297 | 961 2053 | 2206 3914 | 3167 5600 46.00 |-16.86 -14.33
6§ 204006 | 9580 2544 | 1989 3524 2969 56.00 46.00 | -20.76 -16.31
REMARKS:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.

2. The emission levels of other frequencies were very low against the limit.

3. Margin value = Emission level - Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value.
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Phase

Neutral (N)

Detector Function

Quasi-Peak (QP) /
Average (AV)

Power supply

AC 240V, 50Hz

dBuv Test Standard: FCC Part 15 Class B
0= PK Trace |~~~
80~ QP Limit |~~~
] JE'L"H'I leit .-""1""..-""
7a
60— lr-:""-'-\-._\_\_\_‘_ Al
ot
i — '
% g
0 ]il‘ ........ i 5
40 v \‘UI = ,.,-"
VT TR O AN st oo At
30 i i . 4
20=
10
¥ : MK Value
0=5 i ] T
0.15 1.00 10.00 30.00
MHz V731
Frequency | Corr. Reading Emission Limit Margins Notes
Factor dBuv dBuv dBuV dB
No.  MHz 8 QP | AV QP | AV QP AV | QP AV
1 015391 | 0.88 43.85 | 2765 5373 3753 6579 5579 | -12.06 -18.26
2 016564 | 9.86 40.44 | 2030 50.30 | 30.16 65.18 5518 | -14.87 -25.01
3 019301 | 984 3712 | 2440 4696 | 3424 6301 5391 |-1695 -1967
C+4 048626 | 987 38.38 | 3332 4825 4319 5623 4623 | -7.98 -3.04
5 081861 | 991 2880 | 2204 3880 3285 5600 4600  -1720 -13.15
6 770174 | 1022 2410 | 1913 3432 | 2035 60.00 50.00 | -2568 -20.65
1 I 1 I I
REMARKS:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.

2. The emission levels of other frequencies were very low against the limit.

3. Margin value = Emission level - Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value.
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4.2 20dB Bandwidth

4.2.1 Limit

For frequency hopping system operating in the 2400-2483.5MHz, If the 20dB bandwidth of hopping channel is
greater than 25kHz, two-thirds 20dBbandwidth of hopping channel shell be a minimum limit for the hopping
channel separation.

4.2.2 Test Setup

SPECTRUM
Attenuator | ANALYZER

EUT

4.2.3 Test Procedures

a. Check the calibration of the measuring instrument using either an internal calibrator or a known signal
from an external generator.

b. Turn on the EUT and connect it to measurement instrument. Then set it to any one convenient frequency
within its operating range. Set a reference level on the measuring instrument equal to the highest peak
value.

c. Measure the frequency difference of two frequencies that were attenuated 20dB from the reference level.
Record the frequency difference as the emission bandwidth.

d. Repeat above procedures until all frequencies measured were complete.

4.2.4 Deviation of Test Standard

No deviation.

4.2.5 EUT Operating Condition

The software provided by client enabled the EUT to transmit and receive data at lowest, middle and highest
channel frequencies individually.
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4.2.6 Test Results
The test results refer to module FCC ID: 2ADBM-LS9ADAC11DBT.
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4.3 Conducted Peak Output Power
4.3.1 Limit

The Maximum Output Power Measurement is 125mW(21dBm).

4.3.2 Test Setup

SPECTRUM

EUT Attenuator | ANALYZER

4.3.3 Test Procedures

1) Span: Approximately five times the 20 dB bandwidth, centered on a hopping channel.
2) RBW > 20 dB bandwidth of the emission being measured.

3) VBW = RBW.

4) Sweep: Auto.

5) Detector function: Peak.

6) Trace: Max hold.

b) Allow trace to stabilize.

¢) Use the marker-to-peak function to set the marker to the peak of the emission.

d) The indicated level is the peak output power, after any corrections for external attenuators and
cables.

e) A plot of the test results and setup description shall be included in the test report.

4.3.4 Deviation of Test Standard

No deviation.

4.3.5 EUT Operating Condition

The software provided by client enabled the EUT to transmit and receive data at lowest, middle and highest
channel frequencies individually.
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4.3.6 Test Results

Channel Power Limit .
Test Mode Antenna Verdict
[MHZ] [dBm] [dBm]

Antl 2402 6.94 <=30 PASS

Ant2 2402 6.33 <=30 PASS

DHS Antl 2441 6.61 <=30 PASS
Ant2 2441 6.62 <=30 PASS

Antl 2480 6.80 <=30 PASS

Ant2 2480 6.55 <=30 PASS

Antl 2402 2.44 <=30 PASS

Ant2 2402 1.83 <=30 PASS

Antl 2441 3.02 <=30 PASS

2DH5

Ant2 2441 2.10 <=30 PASS

Antl 2480 3.19 <=30 PASS

Ant2 2480 2.08 <=30 PASS

Antl 2402 2.80 <=30 PASS

Ant2 2402 2.21 <=30 PASS

Antl 2441 3.32 <=30 PASS

3DH5

Ant2 2441 2.48 <=30 PASS

Antl 2480 3.59 <=30 PASS

Ant2 2480 2.46 <=30 PASS
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DH5_Antl_2402

N Keysight Spectrum Anslyzes - Swept S&

L 7 ; T _—
Center Freq 2.402000000 GHz #Avg Type: RMS -

PNO: Fast —+= Trig: Free Run AvglHold: 1001100

IFGain:Low #Atten: 40 dB PPFPFF
Ref Offset .96 d8 Mkri 2.401 832 GHzZ e
Ref 30.00 dBm 6.935 dBm)

Center Freq
2.402000000 GHz|

StartFreq|
2:338000000 GHz

Stop Freq
2.406000000 GHz
| —

CF Step
800.000 kHz
Man

FreqOffset
0 Hz|

Center 2.402000 GHz Span 8.000 MHz|
i #VBW 8.0 MHz Sweep 1.000 ms (1001 pts)

DH5_Antl_2441

N Keysight Spectrum Anslyzer - Swept SA

Center Freq 2.441000000 GHz . #Avg Type: RMS
'PNO: Fast —+— Trig: Free Run Avg|Hold: 1001100
IFGain:Low #Atten: 40 dB

Mkr1 2.440 832 GHz
Ref Offset 8.85 dB
Ref 30.00 dBm 6.608 dBm)

Center Freq
2.441000000 GHz

StartFreq
2.437000000 GHz

|

Stop Freq
2.445000000 GHz|
| ——

CF Step

800.000 kHz

Auto Man
| B

Freq Offset
0Hz|

Center 2.441000 GHz Span 8.000 MHz
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms {1001 pts)

DH5_Ant1_2480

B Keysight Spectrum Anslyzes - Swept 54
RL 5

Center Freq 2.480000000 GHz #Avg Type: RMS
PNO: Fast —#- Trig: Free Run Avg|Hold: 1001100
IF Gain:L ow #Atten: 40 dB
Ref Offset 8.85 dB Mkr1 2.480 216 GHZ

Ref 30.00 dBm 6.802 dBm
CenterFreq

2 480000000 GHz|

StartFreq
2476000000 GHz

Center 2.480000 GHz Span 8.000 MHz/
s BW 3.0 MHz .| Sweep 1.000 ms (1001 pts)|

STATUS

Report No.: ULC-ESH-P20120723B-3 Page No. 25/61 Report Format Version: 6.1.1




RO VE

B URY
S‘“\\a

1828

BUREAU
VERITAS

2DH5_Antl_2402

N Keysight Spectrum Anslyzes - Swept S&

Center Freq 2.402000000 GHz #Avg Type: RMS
‘PNO: Fast —+- Trig: Free Run Avg[Held: 100/100
IFGain-Low #Atten: 40 dB

- Auto Tune
Ref Offset8.96 dB Mkr1 2.402 160 GHz
Ref 30.00 dBm 2.438 dBm)

Center Freq
2.402000000 GHz|

StartFreq|
2:338000000 GHz

Stop Freq
2.406000000 GHz
| —

CF Step
800.000 kHz
Man

FreqOffset
0 Hz|

Center 2.402000 GHz Span 8.000 MHz|
i #VBW 8.0 MHz Sweep 1.000 ms (1001 pts)

2DH5_Ant1_2441

B Keysight Spectrum Anslyzer - Swept S&

RL 0
Center Freq 2.441000000 GHz #Avg Type: RMS

PhatTast e Trig: Free Run AvglHold: 1001100

IFGain:Low #Aten: 40 dB

Mkr1 2.440 880 GHz|
Ref Off: 5 dB
Ref :15.:;0 Bm 3.015 dBm|

CenterFreq
2.441000000 GHz

StartFreq|
2.437000000 GHz

Stop Freq|
2.445000000 GHz

Center 2.441000 GHz Span 8.000 MHz|
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts)

STATUS

2DH5_Antl_2480

B Keysight Spectrum Anslyzer - Swept S&

RL
Center Freq 2.480000000 GHz #Avg Type: RMS
PHO: Fast —r- Trig: Free Run Avg|Hold: 1001100

IFGain:Low #Atten: 40 dB

Ref Offset 8.85 dB
Ref 30.00 dBm

CenterFreq
2480000000 GHz|

StartFreq
2.476000000 GHz

StopFreq|
2.484000000 GHz|

CF Step

Center 2.420000 GHz Span 8.000 MHz|
#VBW 8.0 MHz Sweep 1.000 ms (1001 pts)

STATUS
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3DH5_Ant1_2402

N Keysight Spectrum Anslyzes - Swept S&

Center Freq 2.402000000 GHz #Avg Type: RMS
‘PNO: Fast —+- Trig: Free Run Avg[Held: 100/100
IFGain-Low #Atten: 40 dB

E Auto Tune
Ref Offset8.96 dB Mkr1 2,40;2 000 GHz
Ref 30.00 dBm 2.800 dBm)

Center Freq
2.402000000 GHz|

StartFreq|
2:338000000 GHz

Stop Freq

N | 2.406000000 GHz|
| —
CF Step

800.000 kHz
Man

FreqOffset
0 Hz|

Center 2.402000 GHz Span 8.000 MHz|
i #VBW 8.0 MHz Sweep 1.000 ms (1001 pts)

3DH5_Antl_2441

B Keysight Spectrum Analyzer - Swept S4

7L G
Center Freq 2.441000000 GHz § #Avg Type: RMS
‘PNO: Fast ~»~ Trig: Fres Run AvglHold: 100100
IFGain:Low #Atten: 40 dB

Mkr1 2.440 896 GHz
Ref Offset 8.85 dB
Ref 30.00 dBm 3.323 dBm

CenterFreq
2441000000 GHz

Center 2.441000 GHz Span £.000 MHz
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts)|

STATUS

3DH5_Antl_2480

M Keysight Spectrum Anslyzer - Swept S&
RL
Center Freq 2.480000000 GHz #Avg Type: RMS
PHO: Fast —r- Trig: Free Run Avg|Hold: 1001100

IFGain:Low #Atten: 40 dB

Mkr1 2.480 016 GHz
Ref Offset 8.85 dB
Ref 30.00 dBm 3.589 dBm

CenterFreq
2480000000 GHz|

StartFreq
2.476000000 GHz

StopFreq|
2.484000000 GHz|

CF Step

Center 2.420000 GHz Span 8.000 MHz|
#VBW 8.0 MHz Sweep 1.000 ms (1001 pts)

STATUS
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DH5_Ant2_2402

M Keyuight Spectoum Anslyzes - Swest SA T ]

RL
Center Freq 2.402000000 GHz

PNO: Fast ~+— 1rig: Free Run
IFGain:Low #Atten: 40 dB

Ref Offset 9 656 dB
Ref 30.00 dBm

Center Freq
2.402000000 GHz|

Center 2.402000 GHz Span 8.000 MHz
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts),

DH5_Ant2_2441

N Keysight Spectrum Anslyzer - Swept SA

Center Freq 2.441000000 GHz #Avg Type: RMS
PNo: fast —r Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 40 dB

- o Mkr1 2.440 968 GHz
Ref Offset 9.64 dB
Ref 30.00 dBm 6.619 dBm

Center Freq
2.441000000 GHz

StartFreq|
2.437000000 GHz

Center 2.441000 GHz Span £.000 MHz|
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts)

STATUS

DH5_Ant2_2480

N Keysight Spectrum Anslyzer - Swept SA

Center Freq 2.480000000 GHz #Avg Type: RMS
PHo: Fast —r Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 40 dB

Ref Offset 9.54 dB
Ref 30.00 dBm

Center Freq
2.480000000 GHz|

StartFreq
2.476000000 GHz,

Stop Freq
2.484000000 GHz|

Center 2.480000 GHz Span £.000 MHz|
? #VBW 8.0 MHz Sweep 1.000 ms (1001 pts)
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2DH5_Ant2_2402

B Kepeight Spectnum Anslyzes - Swept S8 e
RL 7
Center Freq 2.402000000 GHz vg Type: RMS
PHO: Fast —+— 17ig: Free Run Avg|Hold: 1001100
IFGain:Low #Atten: 40 dB

Ref Offset 965 dB Mkr1 2.402 040 GHz
Ref 30.00 dBm 1.832 dBm

Center Freq
2.402000000 GHz|

Center 2.402000 GHz Span 8.000 MHz
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts),

2DH5_Ant2_2441

B Keysight Spectrum Analyzer - Swept S4

7L G

Center Freq 2.441000000 GHz § vg Type: RMS
PNz Fast —r Trig: Free Run AvglHold: 100100

IFGain:Low #Atten: 40 dB

" Auto Tune
Ref Offset9.54 dB Mkr1 2 442 760 GHz
Ref 30,00 dBm 2.097 dBm

CenterFreq
2441000000 GHz

Stop Freq|
2.445000000 GHz,

Center 2.441000 GHz Span £.000 MHz
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts)|

STATUS

2DH5_Ant2_2480

i8] Keysight Spectrum Analyzer - Swept S4

RL G
Center Freq 2.480000000 GHz #Avg
PNO: Fast > 1rig: Free Run AvglHol
IFGain:Low #Atten: 40 dB

Type: RMS
Id: 1004100

Mkr1 2.480 080 GHZ
Ref Offset 9.54 dB
Ref 30.00 dBm 2.077 dBm

CenterFreq

2.480000000 GHz

StartFreq
2.476000000 GHz|

Stop Freq|
2.484000000 GHz

CF Step
B800.000 kHz
Auto Man

FreqOffset,
0 Hz|

Center 2.480000 GHz Span £.000 MHz
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts)|

STATUS
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3DH5_Ant2_2402

B Keysight Spectrum Analyzes - Swept SA

RL

Center Freq 2.402000000 GHz
'PNO: Fast Trig: Free Run
IFGain:Low #Atten: 40 dB

Ref Offset 966 dB

Ref 30.00 dBm

Center 2.402000 GHz

#Res BW 3.0 MHz #VBW 8.0 MHz

#Avg Type: RMS
AvglHold: 100100

= |5 feia]

Mkr1 2.401 784 GHz
2.212 dBm

Center Freq
2.402000000 GHz|

Span 8.000 MHz
Sweep 1.000 ms (1001 pts)

3DH5_Ant2_2441

B Keysight Spectrum Anslyzer - Swept S&
RL
Center Freq 2.441000000 GHz
PNO: Fast

IFGain:Low

e Trig: Free Run
#Atten: 40 dB

AvglHol

Ref Offset 9.64 dB
Ref 30.00 dBm

Center 2.441000 GHz

#Res BW 3.0 MHz #VBW 8.0 MHz

#Avg Type: RM

s
id: 100/100
Mkr1 2.440 680 GHZ Auto Tune|
2.484 dBm)| j—
Center Freq,

2441000000 GHz|

StartFreq|
2.437000000 GHz

Stop Freq|
2.445000000 GHz

Span 8.000 MHz|
Sweep 1.000 ms (1001 pts)

STATUS

3DH5_Ant2_2480

N Keysight Spectrum Anslyzer - Swept SA

Cener Freq 2.480000000 GHz
PHo: Fast —r Trig: Free Run
#Atten: 40 dB

#Avg
AvglHol

IFGain:Low

Ref Offset 9.54 dB
Ref 30.00 dBm

Center 2.480000 GHz

#VBW 8.0 MHz

Type: RM!

B
Id: 100100

Mkr1 2.479 904 GHz
2.456 dBm

Center Freq
2.480000000 GHz|

StartFreq
2.476000000 GHz,

| —————

StopFreq
2.484000000 GHz
|E——

CF Step

'800.000 kHz|
Auto Man
P —

FreqOffset
0 Hz|

Span 8.000 MHz
Sweep 1.000 ms (1001 pts)
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4.4  Carrier Frequency Separation

4.4.1 Limit

At least 25kHz or two-third of 20dB hopping channel bandwidth (whichever is greater)

4.4.2 Test Setup

EUT

4.4.3 Test Procedures

Measurement Procedure REF

Attenuator |

SPECTRUM
ANALYZER

a. Check the calibration of the measuring instrument using either an internal calibrator or a known signal

from an external generator.

b. Turn on the EUT and connect it to measurement instrument. Then set it to any one convenient frequency

within its operating range.

c. By using the MaxHold function record the separation of two adjacent channels.

d. Measure the frequency difference of these two adjacent channels by SA MARK function. And then plot

the result on SA screen.

e. Repeat above procedures until all frequencies measured were complete.

4.4.4 Deviation of Test Standard

No deviation.
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4.4.5 Test Results
The test results refer to module FCC ID: 2ADBM-LS9ADAC11DBT.
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4.5 Number of Hopping Frequencies

451 Limit

At least 15 channels frequencies, and should be equally spaced.

4.5.2 Test Setup

SPECTRUM

EUT Attenuator | ANALYZER

4.5.3 Test Procedures

a. Check the calibration of the measuring instrument (SA) using either an internal calibrator or a known
signal from an external generator.

b. Turn on the EUT and connect its antenna terminal to measurement via a low loss cable. Then set it to

any one measured frequency within its operating range and make sure the instrument is operated in its
linear range.

c. Set the SA on MaxHold Mode, and then keep the EUT in hopping mode. Record all the signals from
each channel until each one has been recorded.

d. Setthe SAon View mode and then plot the result on SA screen.

e. Repeat above procedures until all frequencies measured were complete.

4.5.4 Deviation of Test Standard

No deviation.
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4.5.5 Test Results
The test results refer to module FCC ID: 2ADBM-LS9ADAC11DBT.

Report No.: ULC-ESH-P20120723B-3 Page No. 34 /61 Report Format Version: 6.1.1




BUREAU

4.6 Dwell Time
4.6.1 Limit

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.

4.6.2 Test Setup

EUT Attenuator |

SPECTRUM
ANALYZER

4.6.3 Test Procedures

a. Check the calibration of the measuring instrument (SA) using either an internal calibrator or a known

signal from an external generator.

b. Turn on the EUT and connect its antenna terminal to measurement via a low loss cable. Then set it to
any one measured frequency within its operating range and make sure the instrument is operated in its

linear range.

c. Adjust the center frequency of SA on any frequency be measured and set SA to zero span mode. And
then, set RBW and VBW of spectrum analyzer to proper value.

d. Measure the time duration of one transmission on the measured frequency. And then plot the result with

time difference of this time duration.

e. Repeat above procedures until all different time-slot modes have been completed.

4.6.4 Deviation of Test Standard

No deviation.
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4.6.5 Test Results
The test results refer to module FCC ID: 2ADBM-LS9ADAC11DBT.
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4.7 Conducted Band Edges Measurement
4.7.1 Limit

Below -20dB of the highest emission level of operating band (in 100kHz RBW).

4.7.2 Test Setup

SPECTRUM

EUT Attenuator | ANALYZER

4.7.3 Test Procedures

The transmitter output was connected to the spectrum analyzer via a low lose cable. Set both RBW and
VBW of spectrum analyzer to 100 kHz and 300 kHz with suitable frequency span including 100 MHz

bandwidth from band edge. The band edges was measured and recorded.

4.7.4 Deviation of Test Standard

No deviation.
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4.7.5 Test Result
The test results refer to module FCC ID: 2ADBM-LS9ADAC11DBT.
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4.8 Conducted Spurious Emissions
4.8.1 Limit

Below —20dB of the highest emission level of operating band (in 100kHz RBW).

4.8.2 Test Setup

SPECTRUM

EUT Attenuator | ANALYZER

4.8.3 Test Procedures

The transmitter output was connected to the spectrum analyzer via a low lose cable. Set both RBW and
VBW of spectrum analyzer to 100 kHz and 300 kHz with suitable frequency span including 100 MHz

bandwidth from band edge. The band edges was measured and recorded.

4.8.4 Deviation of Test Standard

No deviation.
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4.8.5 Test Result
The test results refer to module FCC ID: 2ADBM-LS9ADAC11DBT.
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4.9 Emissions in restricted frequency bands
4.9.1 Test Limit

For 15.205 requirement:

Radiated emissions which fall in the restricted bands, as defined in Section 15.205(a) of FCC partl5, must

also comply with the radiated emission limits specified in Section 15.209(a).

Frequency Frequency Frequency Frequency
(MHz) (MHz) (MH2z) (GHz)
0.090 - 0.110 16.42 - 16.423 399.9 - 410 45 - 5.15
1 0.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35 - 5.46
2.1735 - 2.1905 16.80425 - 16.80475 960 - 1240 7.25 - 7.75
4125 - 4.128 25,5 - 25.67 1300 - 1427 8.025 - 8.5
417725 - 4.17775 37.5 - 38.25 1435 - 1626.5 9.0 - 9.2
4.20725 - 4.20775 73 - 74.6 1645.5 - 1646.5 9.3 -95
6.215 - 6.218 74.8 - 75.2 1660 - 1710 10.6 - 12.7
6.26775 - 6.26825 108 - 121.94 1718.8 - 1722.2 13.25 - 134
6.31175 - 6.31225 123 - 138 2200 - 2300 14.47 - 145
8.291 - 8.294 149.9 - 150.05 2310 - 2390 15.35 - 16.2
8.362 - 8.366 156.52475 - 156.525 2483.5 - 2500 177 - 21.4
8.37625 - 8.38675 156.7 - 156.9 2690 - 2900 22.01 - 23.12
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 23.6 - 24.0
12.29 - 12.293 167.72 - 173.2 3332 - 3339 31.2 - 31.8
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 322 - 335.4 3600 - 4400 (2)
13.36 - 1341 -- -- --
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All out of band emissions appearing in a restricted band as specified in Section 15.205 of the Title 47CFR
must not exceed the limits shown in Table per Section 15.209.

FCC Part 15 Subpart C Paragraph 15.209

Frequency Field Strength Measured Distance
[MHz] [uv/m] [Meters]
0.009 - 0.490 2400/F (kHz) 300
0.490 - 1.705 24000/F (kHz) 30
1.705 - 30 30 30
30 - 88 100 3
88 - 216 150 3
216 - 960 200 3
Above 960 500 3

4.9.2 Test Procedure Reference

ANSI C63.10 Section 6.3 (General Requirements)

ANSI C63.10 Section 6.6 (Standard test method above 1GHz)

4.9.3 Test Procedures

Peak Field Strength Measurements

RBW = 1MHz
VBW = 3MHz

Detector = peak

N o o s~ w DR

Trace mode = max hold

Sweep time = auto couple

Trace was allowed to stabilize

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
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Average Measurements above 1GHz (Method VB)

8. 1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
9. 2.RBW =1MHz

10. 3. VBW, If the EUT is configured to transmit with duty cycle = 98%, set VBW = 10 Hz.

11. If the EUT duty cycle is < 98%, set VBW = 1/T. T is the minimum transmission duration.

12. 4. Detector = Peak

13. 5. Sweep time = auto

14. 6. Trace mode = max hold

15. 7. Trace was allowed to stabilize

4.9.4 Test Setup
For Radiated emission above 1GHz

Ant, Tﬂw%-r 1-dm

A Variable
EUT& am N e
Support Llnits N

Tum Table AbsnrbnrD_E
t500n] I ww-a,- v’xM i

Ground Plane

Test Recaiver

.
\
= |

7\
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4.9.5 Test Results

Below is the worst test data

DH5-2402MHz/ Horizontal

FCC Bandedage PE{Honzontal)

100

an
|
|

a0 FUC HandedgeF
70

&0

a0

40
30 MHM :

20
i0

Lewval[dB| )

1]
2306 232G 233G 234G 235G 236G 237G 23805 230G 240G 241G
Frequancy[Hz]

® OF Delector ® AV Delecior
Suspected List
Freg. Reading Level Limit Margin | Height Angle
NO. . Polarity Detector
[MH=z] [dBuvV/m] [dBuvV/m] [dBuvV/m] [dB] [cm] 0]
1 2389.0950 45.53 41.96 74.00 3z2.04 155 262 Horizontal PE.
2 23%0.0000 44 .40 36.83 74.00 37.17 155 262 Horizontal PF
3 2401.8250 103.53 96.04 74.00 —-22.04 155 2583 Horizontal PR
DH5-2402MHz/ Vertical
- FGC Bandedge PK(Verlical)
a0 n,[
80 FOC ﬂaw-:icdq—:'!--lf FELimit
70 T
an FT B L
andedgy FREAY Limif
| —_—"

Lewal[dBTT]

50 R m M

20

10

0
MG 232G 233G 23405 235G 236G 23TG 2380 230G 240G 241G
Frequency[Hz]

® QP Detector * AV Detector
Suspected List
Freg. Reading Level Limit Margin | Height Angle
NO. Polarity Detector
[MH=z] [dBuV/m] [dBuV/m] [dBuvV/m] [dE] [em] ]
1 2389.1600 53.73 46.16 74.00 27.84 155 274 Vertical PR
2 2350.0000 51.62 44.05 74.00 29.95 155 274 Vertical PR
3 2402.1400 103.74 96.25 74.00 -22.25 155 205 Vertical PR
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DH5-2480MHz/ Horizontal

FCC Bandedge PEyHonzontaly

100
an m
ool N
1 FCU Hangdedge FR-FRLimit
70 -1
- [
£ @ - PO Han Hedgs PRAV Ciimi
| s p—
[ R N . A
30
20
10
1]
24756 2 4B75G 24956 250256 251G 2 5175G 25250 2.5325G 254G 2850
Frequency[Hz]
@ 0OF Detector » AV Detector
Suspected List
Freg. Reading Level Limit Margin | Height Angle
HO. . Polarity Detector
[MH=z] [dBuv/m] [dBuV/m] [dBuV/m] [dBE] [cm] L]
1 2479.8188 104.03 96.95 74.00 —22.95 155 328 Horizontal PE
2 2483.5013 44 .86 37.80 74.00 36.20 155 318 Horizontal PE
3 2487.5738 48.599 41.85 74.00 32.05 155 328 Horizontal EE

DH5-2480MHz/ Vertical

100 FCC Bandedge PKVerlical)

an m

o 11 FUC Handedge PR-PE L]
70 -

o

|1 FOC Handedge FR-AV Limit

Lessel[dBhm]

20
10
1]
24756 240755 24950 250256 251G 251756 252506 253250 254G 255G
Frequency[Hz]
® OF Detector * AV Detecior
Suspected List
Freqg. Beading Level Limit Margin | Height angle
NO. Polarity Detector
[MH=z] [dBuV/m] [dBuV/m] [dBuV/m] [dB] [cm] [l
1 2479.8225 96.54 895.46 74.00 -15.4¢ 155 a Vertical PE
2 2483.5030 39.90 32.84 74.00 41.1¢ 155 147 Vertical PE
3 2488.3425 45.33 38.29 T74.00 35.71 155 Ze4 Vertical PE
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2DH5-2402MHz/ Horizontal
. FCC Bandedge PK{Hohzontaly
a0 ﬁ
80 T AR B PR R
0 T |
;% ao e Béﬁ&é’ﬂg!')ﬂéﬁ‘}’[ﬁﬁi[
& = !\
[ bl \
a0 =
20
10
0
2316 2326 2336 2346 2356 2366 2376 138G 2308 246 2016
Frequency[Hz]
& OF Detector AV Delecior
Suspected List
Freq. Reading Level Limit Margin | Height Angle
NO. . Polarity Detector
[MH=z] [dBuv/m] [dBuV/m] [dBpuV/m] [dE] [cm] L]
1 2389.5Z200 45 .47 41.30 74.00 3z.10 155 263 Horizontal PR
2 2350.0000 44 _58 37.01 74.00 36.59% 155 263 Horizontal PR
3 2402.0600 99.91 92.42 74.00 -18.42 155 303 Horizontal PR
2DH5-2402MHz/ Vertical
. FGC Bandedge PR{Verlical)
a0
&n T AR et PR i
70 ]Ir I]
s o P e el PRV it
& =0 -
§ 40 L
» iy
20
10
0
2316 2326 2336 2346 2356 2366 2376 2386 2306 246 2416
Frequency[Hz]
® OF Detector * AV Delector
Suspected List
Freq. Reading Level Limit Margin | Height Angle
NO. Polarity Detector
[MH=z] [dBuv/m] [dBuV/m] [dBpuV/m] [dE] [cm] L]
1 2389.1730 45.65 2.08 74.00 31.5%2 1553 2635 Vertical TR
2 2350.0000 46.24 38.67 74.00 35.33 155 265 Vertical PR
3 2401.8000 93.72 86.2 74.00 -12.23 155 205 Vertical PR
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2DH5-2480MHz/ Horizontal
. FCC Bandedge PK{Horzontaly
a0
a0 P R dGE PRER Tl
0
% €0 PO Handedgs PRAV i
2 a0
% 0]
LI PRENSHAIEY
20
10
i
24756 2 4B75G 2495G 250256 251G 25175G 25256 253256 254G 255G
Frequency[Hz]
@ 0OF Detector » AV Detector
Suspected List
Freg. Reading Level Limit Margin | Height Angle
HO. . Polarity Detector
[MH=z] [dBuvV/m] [dBuV/m] [dBuV/m] [dBE] [cm] ]
1 2479.81530 97.37 90.29 74.00 -16.2% 155 304 Horizontal PE
2 2483.5030 46.98 39.92 74.00 34.08 155 314 Horizontal PR
3 24B7.9€38 42,38 35.353 74.00 38.65 1553 176 Horizontal PE
2DH5-2480MHz/ Vertical
i FGG Bandedge PK(Verical)
an !
sl ) S E—
| I FCU Handedge PE-FR Limit
0 i Iil
L e PO Haiieags PRAY i
8 so—f—1
T . ..w/
For] o —
20
10
i
24756 2 4B75G 2405G 2 5025G 251G 251756 25256 253256 2546 255G
Frequancy[Hz]
& OF Delecton *® AV Delector
Suspected List
Freg. Reading Level Limit Margin | Height Angle
NO. Polarity Detector
[MH=z] [dBuV/m] [dBuV/m] [dBuvV/m] [dB] [cm] [l
1 2475.8150 95.9¢€ g88.88 T74.00 -14.88 155 le Vertical =4
2 2483.5050 45.01 37.95 74.00 36.03 155 10€ Vertical 244
3 2487.7838 45.14 38.10 74.00 35.9%0 155 274 Vertical PR
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3DH5-2402MHz/ Horizontal
. FCE Bandedge PK{Horzontaly
a0 "
&n (EoHEE '1¢1cdc€ﬂ[ LA
70 T ]
£ w 7 i el 'Pwkwnﬁiii
2 s "\
-
1 ettt N
20
10
1]
2306 232G 233G 234G 2356 2366 2376 2380 230G 240 240
Frequency[Hz]
& OF Detecton *® AV Delecior
Suspected List
Freqg. Reading Level Limit Margin | Height angle
NO. Polarity Detector
[MH=z] [dBuvV/m] [dBpV/m] [dBuV/m] [dB] [cm] ]
1 2389.4700 48.00 40.43 74.00 33.57 155 245 Horizontal PR
2 2390.0000 44.10 36.53 74.00 37.47 155 255 Horizontal PE
3 2401.9300 97.7¢ 50.27 74.00 -16.27 155 za4 Horizontal FE
3DH5-2402MHz/ Vertical
100 FCC Bandedge PE(Verical)
an
a0 FoG Handedgg FR-F R Cimit
0 -
§ 6l PO Béﬁﬁé‘ﬂ@i‘)‘é}l!fﬂwt”lﬁ-ii[
g s i
30
20
10
1]
2306 232G 2336 234G 235G 23656 2476 2386 2305 240G 210G
Frequency[Hz]
& OF Detecton *® AV Delecior
Suspected List
Freq. Beading Level Limit Margin | Height Angle
HO. . Polarity Detector
[MH=] [dBuV/m] [dBpV/m] [dBuV/m] [dE] [cm] ]
1 2385.5800 50.53 42 .96 74.00 31.04 155 Z84 Vertical PE
2 2390.0000 48.19 40.62 74.00 33.38 155 284 Vertical PE
3 2402.0150 95.17 87.68 74.00 -13.68 155 215 Vertical PR
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3DH5-2480MHz/ Horizontal
i FCC Bandadgs PK{Horizontal)
an A
ool .
1 FCU Handedge PE-FR Limit
70 J; ]i[
O S | PO Ha Hetgs PRAV i
8 o
30
20
in
i
24756 2 4B75G 2405G 2 5025G 251G 251756 2525G 253256 2546 255G
Frequency[Hz]
& 0P Detector *® AV Delector
Suspected List
Freg. Reading Level Limit Margin | Height Zngle
NO. . Polarity Detector
[MH=z] [dBuv/m] [dBuvV/m] [dBuvV/m] [dB] [cm] ]
1 24795.9838 99.48 92.40 74.00 -18.40 133 33¢ Horizontal PE
2 2483.5013 48.38 41.32 74.00 3Z2.¢8 155 z04 Horizontal PE
3 2484.2063 48.58 41.52 74.00 32.48 155 336 Horizontal PR
3DH5-2480MHz/ Vertical
i FGG Bandadge PK(Verical)
a0 A
&0 iy POt HanfJedgs PROPR il
0 Jf il
e e PO B eags PRAY i
g !
[ \
30f-
20
10
i
24756 2 4B75G 2405G 250256 251G 25175G 2525G 253256 254G 255G
Frequency[Hz]
& 0P Detector *® AV Delecior
Suspected List
Freqg. Beading Level Limit Margin | Height angle
NO. Polarity Detector
[MH=z] [dBuvV/m] [dBuV/m] [dBuV/m] [dB] [cm] [l
1 2480.0175 53.38 8E6.30 74.00 -12.30 155 & Vertical PK
2 2483.5050 44 .32 37.26 74.00 36.74 155 274 Vertical PK
3 2486.5613 42.64 35.59 74.00 38.41 155 94 Vertical PR
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4,10 Radiated Emission Measurement
4.10.1Limits

Radiated emissions which fall in the restricted bands must comply with the radiated emission limits specified

as below table.

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

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 1000 MHz, 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 20 dB under any condition of modulation.

4.10.2Test Procedures

For Radiated emission below 30MHz

a. The EUT was placed on a 80cm height table above the ground at 3 meter chamber room for test. The table

was rotated 360 degrees to determine the position of the highest radiation.

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

a variable-height antenna tower.

c. Both X and Y axes of the antenna are set to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and the rotate table was turned from
0 degree to 360 degree to find the maximum reading.
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e. The test-receiver system was set to Quasi-Peak Detect Function and Specified Bandwidth with Maximum
Hold Mode.

Note:

The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 9kHz at frequency below
30MHz.

For Radiated emission above 30MHz

a The EUT was placed on a 80cm height(above 1GHz is 1.5m height) table above the ground at 3 meter
chamber room for test. 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. 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.

d. 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.

e. The test-receiver system was set to quasi-peak detect function and specified bandwidth with maximum
hold mode when the test frequency is below 1 GHz.

f. The test-receiver system was set to peak and average detected 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.

Note:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kHz & 360 kHz
for Quasi-peak detection (QP) at frequency below 1 GHz.

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

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

4. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 10 Hz
(Duty cycle = 98 %) for Average detection (AV) at frequency above 1 GHz.

5. All modes of operation were investigated and the worst-case emissions are reported.
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4.10.3
4.10.4Deviation from Test Standard
No deviation.
4.10.5Test Setup
For Radiated emission between 30MHz~1000MHz

EUT& 3m /

Support Units | -

Turn Table

o

Ground Plane

Test Receiver

N=|

i

For Radiated emission between 30MHz~1000MHz

Ant. Tower

1-4m
VMariable
EUT& | Sm I ,/

Support Units

= Turn Table
S B
80cnl\

=+

Ground Plane

Test Receiver
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For Radiated emission above 1GHz
Ant. Tower

1-4m*
Variable

EUT & 3m

Support Units | »|
Turn Table
Absorber

| T LA

L

Ground Plane

Spectrum analyzer

=

For the actual test configuration, please refer to the attached file (Test Setup Photo).

4.10.6EUT Operating Conditions

a. Placed the EUT on a testing table.

b. Use the software to control the EUT under transmission condition continuously at specific channel

frequency.

4.10.7Test Results

Radiated Emissions Range 9kHz~30MHz
The amplitude of spurious emissions which are attenuated by more than 20 dB below the permissible value

has no need to be reported.

Report No.: ULC-ESH-P20120723B-3 Page No. 53 /61 Report Format Version: 6.1.1




BUREAU

Radiated Emissions Range 30MHz~1GHz
Below is the worst test data
Mode DH5-2402MHz Detector Function Quasi-Peak (QP)
Frequency Range 30MHz ~ 1GHz Antenna Polarity Horizontal
Power supply AC 120V, 60Hz
100 FCC Part158_CLASSH_3m_Below I-_'-i_#-;Hnu_J-J:\lalu
1]
B
Ta H
E L FCC Pami ol CLASSE S oy TGHETGF Tiril
g = F
% 40 [ ! 4
0
a

0 10084 1G
Frequency[Hz]

& OP Delecdor

Final Data List
Freq. | QP Reading | Factor | QF Value QF Limit | QP Margin | Height | Angle
NG, - Polarity
[MHz] [dBuV/m] [dE] [dBuWV/m] | [dBEMV/m] [dE] [cm] [7]1
1 32.32 30.18 -11.38 18.80 40.00 21.20 100 114 Horizontal
2 e0.26 25.98 -10.32 15.66 40.00 24,34 100 294 Horizontal
3 lle.9 31.17 -12.B8 18.29 43.50 25.21 200 2 Horizental
4q 202.2 30.1 -12.0%8 18.01 43.50 25.48 100 2885 Horizontal
5 285.4 28.82 -5.04 15.78 46.00 26.22 100 177 Heorizontal
& 533.6 25.32 -3.97 21.35 46.00 24 .85 200 331 Horizontal
REMARKS:

1. Emission Level(dBuV/m) = Spectrum reading (dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4. Margin value =Limit value — Emission Level
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Mode DH5-2402MHz Detector Function Quasi-Peak (QP)
Frequency Range 30MHz ~ 1GHz Antenna Polarity Vertical
Power supply AC 120V, 60Hz
100 O Part158 CLASSHE 3m_ Below |-'.II_-;'c'c-r||.;‘.- 1
Ba
)
Ta i
E 0 FCCFanisE CTASSE Sm_Below [TGHEEGP Timit
g A
% 4 [ : 4
30l&
o | M. [ T U P
10
2 P j .
M 1008 G

Frequency[Hz]

o QP Delecior

Final Data List
Freq. | QF Reading | Factor | QP Value QF Limit | QP Margin | Height | Angle .
NO. o Folarity
[MH=] [dB uV/m] [dBE] [dBuV/m] | [dBBV/m] [dB] [em] [*]
1 30.97 40.82 -11.55 29.27 40.00 10.73 100 58 Vertical
2 50.75 27.87 -9.74 18.13 40.00 21.87 100 2596 Vertical
3 62.78 27.79 =10.77 17.02 40.00 22,98 100 4 Vertical
4 154.9 26.598 -9.90 17.08 43.50 26.42 100 327 Vertical
5 208.8 30.22 -11.986 18.26 43.50 25.24 200 140 Vertical
& 430.0 28,35 =5.80 22.75 46.00 23,25 100 184 Vertical
REMARKS:

1. Emission Level(dBuV/m) = Original Spectrum reading (dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4. Margin value =Limit value — Emission Level
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Mode DH5-2402MHz Detector Function Quasi-Peak (QP)
Frequency Range 30MHz ~ 1GHz Antenna Polarity Horizontal
Power supply AC 240V, 50Hz
100 FCC Pat158 CLASSE 3m Below |-,'-|_J-;Hm._:-3:-.|a|.
80
80
70 ;
E 6 FCC FanisE CLAS! m_Eeelow | GHzEEH Timil
€ = =
R I ' I ]
— | |
30 PR - 14 B
e B W s ——
10 1 o i ;
[
30M 1000 1G
Frequency[Hz]
o QP Delecior
Final Data List
Freq. | QF Reading | Factor QP Value QP Limit | QP Margin | Height | Angle
NG. o Polarity
[MHz] [dB B V/m] [dB] [dEHV/m] | [dBUV/m] [dB] [em] ["]
1 32.71 33.27 -11.33 £1.594 40.00 18.06 100 176 Horizontal
2 67.05 £5.35 -11.53 13,82 40.00 Z6.18 200 248 Horizontal
3 125.0 30.3 -11.85 18.35 43.50 25.15 200 104 Horizontal
4 2B2.5 39.19 -9.12 30.07 46.00 15.53 100 158 Horizontal
5 405.5 35.59 -8.17 29,42 46.00 16.58 100 91 Horizontal
] 602.1 29,92 -Z.42 27.50 46.00 18.50 200 108 Horizontal
REMARKS:

1. Emission Level(dBuV/m) = Spectrum reading (dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

3. The other emission levels were very low against the limit.

4. Margin value =Limit value — Emission Level
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Mode DH5-2402MHz Detector Function Quasi-Peak (QP)
Frequency Range 30MHz ~ 1GHz Antenna Polarity Vertical
Power supply AC 240V, 50Hz
100 G Pat1 5B CLASSHE 3m Below I-'.II_';';-'(.rln;‘.- y
B0
B
T H
E“ &0 HEC Fan 5l CLASSE S alorwy [ GHZEEP Tirnil
I:ﬁ: i
E

M 1000 G
Fraquency[Hz]

& QP Delsctor

Final Data List
Freg. | QF Reading | Factor | QP Value QF Limit | QP Margin | Height | Angle .
NO . - Folarity
[MHz] [dB B V/m] [dE] [dBuV/m] | [dBBV/m] [dB] [cm] [°1
1 30.97 42 33 -11.55 30.78 40.00 9.22 100 77 Vertical
2 70.54 31.29 -12.17 19.12 40.00 20.88 100 313 Vertical
3 147.7 2B.35 -10.10 18.25 43.50 25.25 100 349 Vertical
4 307.2 31.59 -B.44 23.15 46.00 22.85 200 324 Vertical
5 503.7 35.51 -4.48 31.03 46.00 14.97 100 139 Vertical
3 651.1 34.87 -2.07 32.80 46.00 13.20 100 300 Vertical
REMARKS:

1. Emission Level(dBuV/m) = Original Spectrum reading (dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4. Margin value =Limit value — Emission Level
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Radiated Emission Range 1GHz~10th Harmonic
Below is the worst test data

GFSK
Channel TX Channel 0 Peak (PK)
Detector Function
Frequency Range 1GHz ~ 25GHz Average (AV)
Spurious Emission Level
Emission — . Correction
No. Fr%(\q/lt:_ier;cy Level (d;'n\ql'/tm) M&rg;n Factor 'IADr(])tlz?i?a Detector
z (dBuV/m) u (dB/m) y
1 7206.7000 35.52 74.00 38.48 -0.58 H PK
2 7206.7000 29.85 54.00 24.15 -0.58 H AV
3 7206.7000 36.05 74.00 37.95 -0.58 vV PK
4 7206.7000 29.25 54.00 24.75 -0.58 \Y, AV
Channel TX Channel 39 Peak (PK)
Detector Function
Frequency Range 1GHz ~ 25GHz Average (AV)
Spurious Emission Level
Emission L . Correction
Ll @Buv/m) | (@BuVim) &) (dB/m) y
1 7324.0000 34.68 74.00 39.32 -0.89 H PK
2 7324.0000 29.36 54.00 24.64 -0.89 H AV
3 7324.0000 35.46 74.00 38.54 -0.89 Y, PK
4 7324.0000 29.56 54.00 24.44 -0.89 V AV
Channel TX Channel 78 Peak (PK)
Detector Function
Frequency Range 1GHz ~ 25GHz Average (AV)
Spurious Emission Level
Emission - . Correction
MH2) | (@Buvim) | (@BUVIM) (@B) (dB/m) y
1 7441.3000 34.22 74.00 39.78 -1.19 H PK
2 7441.3000 29.66 54.00 24.34 -1.19 H AV
3 7441.3000 33.82 74.00 40.18 -1.19 Y, PK
4 7441.3000 28.62 54.00 25.38 -1.19 vV AV
REMARKS:

1. Emission Level(dBuV/m) = Original Spectrum reading (dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

3. The other emission levels were very low against the limit.

4. Margin value =Limit value — Emission Level
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m/4-DQPSK

Channel TX Channel 0 Peak (PK)
Detector Function

Frequency Range 1GHz ~ 25GHz Average (AV)

Spurious Emission Level

Frequenc SSSIen Limit Margin Sl e Antenna
No. (I(\J/IH )| Level (dBuV/m) (ng) Factor Polarit Detector
z (dBuV/m) u (dB/m) y
1 7206.7000 35.30 74.00 38.70 -0.58 H PK
2 7206.7000 28.92 54.00 25.08 -0.58 H AV
3 7206.7000 35.97 74.00 38.03 -0.58 vV PK
4 7206.7000 31.72 54.00 22.28 -0.58 vV AV
Channel TX Channel 39 Peak (PK)
Detector Function
Frequency Range 1GHz ~ 25GHz Average (AV)
Spurious Emission Level
Emission L . Correction
MH2) | (@Buvim) | (@BUVIM) (dB) (dB/m) y
1 7324.0000 34.35 74.00 39.65 -0.89 H PK
2 7324.0000 28.94 54.00 25.06 -0.89 H AV
3 7324.0000 34.25 74.00 39.75 -0.89 vV PK
4 7324.0000 29.37 54.00 24.63 -0.89 Y, AV
Channel TX Channel 78 Peak (PK)
Detector Function
Frequency Range 1GHz ~ 25GHz Average (AV)
Spurious Emission Level
Emission - . Correction
MH2) | (@Buvim) | (@BUVIM) (@B) (dB/m) y
1 7441.3000 33.12 74.00 40.88 -1.19 H PK
2 7441.3000 29.01 54.00 24.99 -1.19 H AV
3 7441.3000 34.28 74.00 39.72 -1.19 Y, PK
4 7441.3000 29.12 54.00 24.88 -1.19 V AV
REMARKS:

1. Emission Level(dBuV/m) = Original Spectrum reading (dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

3. The other emission levels were very low against the limit.

4. Margin value =Limit value — Emission Level
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8DPSK

Channel TX Channel 0 Peak (PK)
Detector Function

Frequency Range 1GHz ~ 25GHz Average (AV)

Spurious Emission Level

Frequenc MDY Limit Margin CorrEeon Ant
No. (I?/IH ) 7| Level (dBuV/m) (déq) Factor Polarity | Detestor
z (dBuV/m) u (dB/m) y
1 7206.7000 35.40 74.00 38.60 -0.58 H PK
2 7206.7000 29.97 54.00 24.03 -0.58 H AV
3 7206.7000 34.45 74.00 39.55 -0.58 vV PK
4 7206.7000 28.85 54.00 25.15 -0.58 vV AV
Channel TX Channel 39 Peak (PK)
Detector Function
Frequency Range 1GHz ~ 25GHz Average (AV)
Spurious Emission Level
Emission L . Correction
(MHZ) | gBuv/m) | (@BUVim) €= (dB/m) y
1 7320.6000 33.36 74.00 40.64 -0.89 H PK
2 7320.6000 28.99 54.00 25.01 -0.89 H AV
3 7320.6000 35.30 74.00 38.70 -0.89 vV PK
4 7320.6000 29.03 54.00 24.97 -0.89 Y, AV
Channel TX Channel 78 Peak (PK)
Detector Function
Frequency Range 1GHz ~ 25GHz Average (AV)
Spurious Emission Level
Emission - . Correction
MH2) | @Buvim) | @BUVIM | (dB) (dB/m) y
1 7441.3000 33.77 74.00 40.23 -1.19 H PK
2 7441.3000 27.52 54.00 26.48 -1.19 H AV
3 7441.3000 33.33 74.00 40.67 -1.19 Y, PK
4 7441.3000 28.22 54.00 25.78 -1.19 V AV
REMARKS:

1. Emission Level(dBuV/m) = Original Spectrum reading (dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

3. The other emission levels were very low against the limit.

4. Margin value =Limit value — Emission Level
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VERITAS

5 Pictures of Test Arrangements

Please refer to the attached file (Test Setup Photo).

We verified that the Emission bandwidth and CSE of the module is sightly less than that of the original case,
please see the appendix spot check data.

--- END ---
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