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1. TEST SUMMARY

1.1. TEST PROCEDURES AND RESULTS

DESCRIPTION OF TEST RESULT

CONDUCTED EMISSIONS TEST COMPLIANT
RADIATED EMISSION TEST COMPLIANT
BAND EDGE COMPLIANT
OCCUPIED BANDWIDTH MEASUREMENT COMPLIANT
ANTENNA REQUIREMENT COMPLIANT

1.2. TEST FACILITY

Test Firm : Shenzhen HUAK Testing Technology Co., Ltd.

Address 1F, B2 Building, Junfeng Zhongcheng Zhizao Innovation Park,

Fuhai Street, Bao'an District, Shenzhen City, China
Designation Number: : CN1229

Test Firm Registration Number : 616276
1.3. MEASUREMENT UNCERTAINTY

Measurement Uncertainty
Conducted Emission Expanded Uncertainty = 2.23dB, k=2

Radiated emission expanded uncertainty(9kHz-30MHz) = 3.08dB, k=2
Radiated emission expanded uncertainty(30MHz-1000MHz) = 4.42dB, k=2
Radiated emission expanded uncertainty(Above 1GHz) = 4.06dB, k=2
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2. GENERAL INFORMATION

2.1. GENERAL DESCRIPTION OF EUT

Operation
Frequency

Bluetooth Version V4.2

BR [_IGFSK, EDR [_]m /4-DQPSK, [_|8DPSK
BLE XIGFSK

Number of channels | 40 for BLE

2.402 GHz to 2.480GHz

Modulation

Hardware Version V1.1
Software Version V1.1
An

tgnna_ PCB Antenna
Designation
Antenna Gain 0dBi

PR:100V-240V~50/60Hz Max 1.5

Power Supply SEC:29V=—=1.8A/52VA

Output:29V===52W
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2.2. CARRIER FREQUENCY OF CHANNELS

BLE Channel List

Report No.: HK1809301183E

Frequency Band Channel Number Frequency
0 2402MHz
1 2404)MHz
2400~2483.5MHz
38 2478 MHz
39 2480 MHz

2.3. OPERATION OF EUT DURING TESTING

NO. TEST MODE DESCRIPTION
1 Low channel GFSK
2 Middle channel GFSK
3 High channel GFSK
4 BT Link(Hopping mode)
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2.4. DESCRIPTION OF TEST SETUP
Configure 1: (Normal hopping)

EUT Adapter

Configure 2: (Control continuous TX)

EUT Control box PC

2.5. EQUIPMENT USED IN EUT SYSTEM

Item Equipment Mfr/Brand Model/Type No. Remark
1 SENSOR BOX DewertOkin P1040 EUT
2 PC ASUS Y481C A.E
3 Control box CSR USB_SPI_TOOLS AE
4 Fumniture Sensor N/A N/A Accessory
5 Optional Ambient Box N/A N/A Accessory
6 POWER SUPPLY PD12 N/A N/A Accessory
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2.6. MEASUREMENT INSTRUMENTS LIST
TEST EQUIPMENT OF CONDUCTED EMISSION TEST

Report No.: HK1809301183E

Cal.
Iltem Equipment Manufacturer Model No. Serial No. Last Cal.
Interval
L.I.S.N.
1. Artificial Mains R&S ENV216 HKE-002 Dec. 28, 2017 1 Year
Network
2. Receiver R&S ESCI 7 HKE-010 Dec. 28, 2017 1 Year
TEST EQUIPMENT OF RADIATED EMISSION TEST
Lab
i . Cal.
Item Equipment Manufacturer Model No. Equipment Last Cal.
Interval
No.
1. | Spectrum analyzer Agilent N9020A HKE-048 Dec. 28,2017 | 1 Year
2. Preamplifier Schwarzbeck BBV 9743 HKE-006 Dec. 28,2017 | 1 Year
) Rohde &
3. EMI Test Receiver ESCI 7 HKE-010 Dec. 28, 2017 1 Year
Schwarz
Bilog Broadband
4, Schwarzbeck VULB9163 HKE-012 Dec. 28, 2017 1 Year
Antenna
5. Loop Antenna Schwarzbeck FMzB 1519 B HKE-014 Dec. 28,2017 | 1 Year
6. Horn Antenna Schewarzbeck 9120D HKE-013 Dec. 28, 2017 1 Year
Broad-band Horn
7. A-INFOMW LB-180400-KF HKE-031 | Dec. 28,2017 | 1 Year
Antenna
8. Pre-amplifier EMCI EMCO051845SE HKE-015 Dec. 28, 2017 1 Year
9. Pre-amplifier Agilent 83051A HKE-016 Dec. 28,2017 | 1 Year
Filter
10. Micro-tronics 087 - N/A N/A
(2.4-2.483GHz)
11. | Radiation Cable 1 MXT HK1 RO5 N/A N/A
12. | Radiation Cable 2 MXT HK1 R06 N/A N/A
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TEST EQUIPMENT OF RADIATED EMISSION TEST

Report No.: HK1809301183E

Lab
Cal.
Iltem Equipment Manufacturer Model No. Equipment Last Cal.
Interval
No.
1. | Spectrum analyzer Agilent N9020A HKE-048 Dec. 27,2018 | 1 Year
2. Preamplifier Schwarzbeck BBV 9743 HKE-006 Dec. 27,2018 | 1 Year
) Rohde &
3. EMI Test Receiver ESCI 7 HKE-010 Dec. 27, 2018 1 Year
Schwarz
Bilog Broadband
4, Schwarzbeck VULB9163 HKE-012 Dec. 27,2018 | 1 Year
Antenna
5. Loop Antenna Schwarzbeck FMzB 1519 B HKE-014 Dec. 27,2018 | 1 Year
6. Horn Antenna Schewarzbeck 9120D HKE-013 Dec. 27, 2018 1 Year
Broad-band Horn
7. A-INFOMW LB-180400-KF HKE-031 | Dec. 27,2018 | 1 Year
Antenna
8. Pre-amplifier EMCI EMCO051845SE HKE-015 Dec. 27, 2018 1 Year
9. Pre-amplifier Agilent 83051A HKE-016 Dec. 27,2018 | 1 Year
Filter
10. Micro-tronics 087 - N/A N/A
(2.4-2.483GHz)
11. | Radiation Cable 1 MXT HK1 R0O5 N/A N/A
12. | Radiation Cable 2 MXT HK1 RO6 N/A N/A
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3. CONDUCTED EMISSIONS TEST

3.1. LIMITS OF LINE CONDUCTED EMISSION TEST

Report No.: HK1809301183E

Maximum RF Line Voltage
Frequency
Q.P.(dBuV) Average( dBuV)
150kHz~500kHz 66-56 56-46
500kHz~5MHz 56 46
5MHz~30MHz 60 50

Note:
1. The lower limit shall apply at the transition frequency.

2. The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50 MHz.

3.2. BLOCK DIAGRAM OF LINE CONDUCTED EMISSION TEST

Shielding Room
= \/ertical Reference Ground Plane

40 cm—»

EUT AE

/

]T
o>

Test Receiver

o —

it o.0

LISN

N_

- Horizontal Ground Reference Plang e
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3.3. PRELIMINARY PROCEDURE OF LINE CONDUCTED EMISSION TEST

1.

S

©

The equipment was set up as per the test configuration to simulate typical actual usage per the user’s
manual. When the EUT is a tabletop system, a wooden table with a height of 0.8 meters is used and is
placed on the ground plane as per ANSI C63.10-2013 (see Test Facility for the dimensions of the
ground plane used). When the EUT is a floor-standing equipment, it is placed on the ground plane
which has a 3-12 mm non-conductive covering to insulate the EUT from the ground plane.

Support equipment, if needed, was placed as per ANSI C63.10-2013.

All' /O cables were positioned to simulate typical actual usage as per ANSI C63.10-2013.

All support equipments received AC120V/60Hz power from a LISN, if any.

The EUT received DC charging voltage by adapter or PC which received 120V/60Hzpower by a LISN.

The test program was started. Emissions were measured on each current carrying line of the EUT
using a spectrum Analyzer / Receiver connected to the LISN powering the EUT. The LISN has two
monitoring points: Line 1 (Hot Side) and Line 2 (Neutral Side). Two scans were taken: one with Line 1
connected to Analyzer / Receiver and Line 2 connected to a 50 ohm load; the second scan had Line 1
connected to a 50 ohm load and Line 2 connected to the Analyzer / Receiver.

Analyzer / Receiver scanned from 150 kHz to 30MHz for emissions in each of the test modes.

During the above scans, the emissions were maximized by cable manipulation.

The test mode(s) were scanned during the preliminary test.

Then, the EUT configuration and cable configuration of the above highest emission level were recorded for
reference of final testing.

3.4. FINAL PROCEDURE OF LINE CONDUCTED EMISSION TEST

1.
2.

3.

EUT and support equipment was set up on the test bench as per step 2 of the preliminary test.
A scan was taken on both power lines, Line 1 and Line 2, recording at least the six highest emissions.
Emission frequency and amplitude were recorded into a computer in which correction factors were
used to calculate the emission level and compare reading to the applicable limit. If EUT emission level
was less —2dB to the A.V. limit in Peak mode, then the emission signal was re-checked using Q.P and
Average detector.

The test data of the worst case condition(s) was reported on the Summary Data page.
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3.5. TEST RESULT OF LINE CONDUCTED EMISSION TEST
BT Link

By adapter(worst case)

Line Conducted Emission Test Line 1-L

FCC PART 158 CLASS BIL)
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1 0.1560 10.02 47.70 G567 17.88 26.05 5567 23.72
2 D.17EE 10.06 4216 4.4 22.28 24.95 M. 29.58
3 0.2102 10.04 36.81 6317 20.28 2343 8317 29.74
4 0.2331 10.03 3673 G234 25.61 23.11 5234 29.23
b 0.2821 10.04 2E.00 BT 3275 21.51 5075 20.24
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Line Conducted Emission Test Line 2-N

FCC PART 15 B CLASS BIM)

Levelfdiu]
=
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1EGK ELT] 100 308
FrequencyfHz]

1 0.1530 10.03 46.14 6564 18.70 26.61 5584 20.23
2 D.17EE 10.08 42.20 454 22.34 2407 .54 20.57
3 01982 10.03 41.18 G374 22.55 2436 f174 29.33
4 0.2112 10.04 3764 15 25.51 23.53 5315 20.82
L] 0.5851 10.05 26.51 58,00 20.48 20.48 45.00 25.52
G 104375 988 284 &0.00 31.68 20.38 50.00 29.62




4. RADIATED EMISSION TEST

4 1TEST LIMIT
Standard FCC15.249
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Fundamental Field Strength of Fundamental Field Strength of Harmonics

Frequency (millivolts/meter) (microvolts/meter)

900-928MHz 50 500

2400-2483.5MHz 50 500

5725-5875MHz 50 500

24.0-24.25GHz 250 2500

Standard FCC 15.209

Frequency Distance Field Strengths Limit

(MHz) Meters M V/im dB(pV)/m

0.009 ~ 0.490 300 2400/F(kHz)

0.490 ~ 1.705 30 24000/F(kHz)

1.705 ~ 30 30 30

30 ~ 88 3 100 40.0

88 ~ 216 3 150 43.5

216 ~ 960 3 200 46.0

960 ~ 1000 3 500 54.0

Above 1000 3 Other:74.0 dB(uV)m (Peak) 54.0 dB(uV)/m
(Average)

Remark: (1) Emission level dBu V = 20 log Emission level py V/Im

(2) The smaller limit shall apply at the cross point between two frequency bands.

(3) Distance is the distance in meters between the measuring instrument, antenna and the

closest point of any part of the device or system.
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4.2. MEASUREMENT PROCEDURE

1. The measuring distance of 3m shall be used for measurements. The EUT was placed on the top of a
rotating table 0.8 meter above the ground at a 3 meter semi-anechoic chamber. The table was rotated
360 degrees to determine the position of the highest radiation(Below 1GHz)

2. The measuring distance of 3m shall used for measurements. The EUT was placed on the top of a
rotating table 1.5 meter above the ground at a 3 meter semi-anechoic chamber. The table was rotated
360 degrees to determine the position of the highest radiation(Above 1GHz)

3. The height of the test antenna shall vary between 1m to 4m.Both horizontal and vertical polarization

Of the antenna are set to make the measurement.

4. The initial step in collecting radiated emission data is a receive peak detector mode. Pre-scanning the
measurement frequency range. Significant peaks are then marked and then Quasi Peak detector
mode re-measured.

5. All readings are peak unless otherwise stated QP in column of Note. Peak denoted that the Peak

reading compliance with the QP limits and then QP Mode measurement didn’t perform(Below 1GHz)

6. All readings are Peak mode value unless otherwise stated AVG in column of Note. If the Peak mode

measured value compliance with the Peak limits and lower than AVG Limits, the EUT shall be deemed
to meet Peak & AVG limits and then only Peak mode was measured, but AVG mode didn’t
perform.(Above 1GHz)
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The following table is the setting of spectrum analyzer and receiver.

Spectrum Parameter Setting

Start ~Stop Frequency 9KHz~150KHz/RB 200Hz for QP
Start ~Stop Frequency 150KHz~30MHz/RB 9KHz for QP
Start ~Stop Frequency 30MHz~1000MHz/RB 120KHz for QP

Fundamental: 2.4~2.483GHz
RBW 2MHz/ VBW 6MHz for Peak,
RBW 2MHz/ VBW 10Hz for Average
Harmonics: 1GHz~25GHz
RBW 1MHz/ VBW 3MHz for Peak,
RBW 1MHz/ VBW 10Hz for Average

Start ~Stop Frequency

Receiver Parameter Setting
Start ~Stop Frequency 9KHz~150KHz/RB 200Hz for QP
Start ~Stop Frequency 150KHz~30MHz/RB 9KHz for QP

Start ~Stop Frequency 30MHz~1000MHz/RB 120KHz for QP




{j Page 17 of 56 Report No.: HK1809301183E

4.3. TEST SETUP
Radiated Emission Test-Setup Frequency Below 30MHz

Metal Full Soldered Ground Plane

=

Spectrum Analyzer ! Receiver

RADIATED EMISSION TEST SETUP 30MHz-1000MHz

RX Antenna

Ant. feed

point _|_|_

Metal Full Soldered Ground Plane

R

Spectrum Analyzer | Receiver
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RADIATED EMISSION TEST SETUP ABOVE 1000MHz

Py e R

T -
Ant. feed
| '
— —_—
|4 o Df 1-4m

System Simulator
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RADIATED EMISSION BELOW 30MHz

No emission found between lowest internal used/generated frequencies to 30MHz.
RADIATED EMISSION BELOW 1GHz

RADIATED EMISSION TEST- (30MHz-1GHZz)-LOW CHANNEL-HORIZONTAL

EE9  dBuVSim

Limut: —_—

—

Margin:

1
x 5
27 it Nr‘\ % . w.--~-w.««/e.w"'""MFMMH&L"
f
! o
-13
0000  127.00 224.00 321.00 418.00 51500 612.00 709.00 80600 1000.00 MHz
No. Mk Freq. Reading| Factor [Measurement| Limit | Over Detector ﬁl::gﬁf DLZE:} Comment
MHz dBu dBim dBufm dBuvim | dB cm degres

1| * | 135.0833 | 21.29 12.90 3419 4350 [-9.31| peak

2 201.3667 | 18.64 11.86 30.50 43.50 -13.00] peak

3 301.6000 | 9.35 1552 24 87 46.00 [-21.13]| peak

4 3824333 | 487 18.95 23.82 46.00 [-22.18| peak

5 568.3500 | 2.14 2294 25.08 46.00 |-20.92| peak

5 967.6667 | 2.20 29.83 32.03 54.00 [-21.97| peak

RESULT: PASS
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RADIATED EMISSION TEST- (30MHz-1GHz)-LOW CHANNEL -VERTICAL

dBuY f'm

Limit: —_—
Margin:
vg t
5 ,_-"-"""ﬂufn'\-_-(..
27 l | \‘ 2; - I,N"HI-\*.‘HE it et ook
4 s
R P
| r lu‘] |I||,|r ;’- . _J.-.kll""‘-'*"l"'?b‘
I" \ p L
‘I| I \lrlr;_..".r
ol |
-13
I.000 127.00 22400 321.00 418.00 51500 &12.00 709.00 8000 100000 MH=
) . Antenna| Table
No. Mk Freq. Reading| Factor [Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBuv dB8m dBu'vim dBuvim | dB cm degree
11 * | 1367000 | 19.92 13.82 33.74 4350 [-9.76| peak
2 170.6500 [ 11.42 14 .66 26.08 43.50 F17.42| peak
3 2951333 503 16.26 20.29 46.00 [-25.71| peak
4 508.5333 0.89 21.36 2225 46.00 |F23.75) peak
5 T62.3500 1.11 26.80 27.91 46.00 -18.09| peak
G 891.6833 552 28.39 3391 46.00 F12.09) peak

RESULT: PASS
Note: 1. Factor=Antenna Factor + Cable loss, Margin=Measurement-Limit.

2. The “Factor” value can be calculated automatically by software of measurement system.
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RADIATED EMISSION TEST- (30MHz-1GHz)-MIDDLE CHANNEL-HORIZONTAL

669 dBuVSm

Limit: —_—
Margin:
:!; ji
5' it IR )
z SR \ B
MI \ f K e r ,EE s el
[ ) A T
M\ [ ,\,wf ll |"' 1'“...m‘m1" e
J Mv f
Wy b
-13
30.000 127.00 224.00 321.00 418.00 51500 G12.00 709.00 80600 1000.00 MH=
) . Antenna| Table
No. Mk Freq. Reading| Factor [Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBuv dBim dBuim dBuvim | dB cm degree
11 * | 1350833 | 1817 12.90 31.07 4350 -12.43| peak
2 2078333 | 1513 11.20 26.33 4350 1717 peak
3 2935167 | 1056 14.31 24 87 46.00 [-21.13]| peak
4 5376332 2.06 2215 2421 46.00 |-21.79]| peak
5 755.8832 1.56 2671 2827 46.00 11773 peak
G 943 4167 1.77 29.82 31.59 46.00 -14.41] peak

RESULT: PASS
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RADIATED EMISSION TEST- (30MHz-1GHz)- MIDDLE CHANNEL -VERTICAL

669  dBuVS m

Limut: —_—
Margin:
1
Ia; A
- 5 Kt
27 -ll 2 3 ey a0
b b y 1S o
b G e B, A=
j | IIILthl 1 A .-_.n,ll'l._J:M"-\f""l"'“'kw Vo, S
F III1II ' ,“l.fllllr vaw
| II|||'|l,r &l onid
y
-13
.000 127.00 224.00 321.00 418.00 515 00 612.00 7049.00 BO6.00 1000.00 MHz
) . Antenna| Table
No. Mk Freq. Reading| Factor [Measurement| Limit | Over Detecior| Height | Degree Comment
MHz dBu d8im dBu\fm dBuvim | dB cm degres
1| * | 136.7000 | 20.29 13.82 3411 43.50 |1-9.39| peak
2 211.0667 | 1497 10.08 2505 43.50 F18.45) peak
3 3565667 | 6.88 18.78 2566 46.00 F20.34| peak
4 5715833 162 2259 24 21 46.00 |F21.79) peak
A T63.9667 1.3 2682 28.13 46.00 [-17.87| peak
G 928 6667 1.66 2941 31.07 46.00 F14.93| peak
RESULT: PASS

Note: 1. Factor=Antenna Factor + Cable loss, Margin=Measurement-Limit.

2. The “Factor” value can be calculated automatically by software of measurement system.
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RADIATED EMISSION TEST- (30MHz-1GHZz)-HIGH CHANNEL-HORIZONTAL

669  dBuVS m

Limut: —_—

Margin:

—

1
® 2 6 A
27 f"l |-_ h ;al' ;-.{ }5{ e _ .-';E:_ﬁ‘lr‘..J,_H\_l"vf-'\Lﬁ. i
Il\ Iy II:II H4 i R P LY af
! ."IIIJ‘IIl it . . o
J -"I'\ .‘L’.."Ir | I ", “I_-;_.Aﬁ‘\- ]l A
|I.|'|,l, o / If W | llll'nlllrﬁ 1”.“' rJ_.--'
-13
30000  127.00 224.00 321.00 418.00 51500 612.00 709.00 B06.00 1000.00 MHz
. o Antenna| Table
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector| Hsight | Degree Comment
MHz dBuv dB8m dBuim dBuvim | dB cm degres
11 * | 114.0667 | 23.64 7.23 30.87 4350 [F12.63 peak
2 2013667 | 17.14 11.86 29.00 43.50 F14.50] peak
3 287.0500 | 13.51 13.21 26.72 46.00 [-19.28( peak
4 3824332 787 18.95 26.82 46.00 [-19.18[ peak
5 5311667 525 21.97 27.22 46.00 F18.78| peak
& 759 1167 0.95 2676 27.71 46.00 -18.29 peak

RESULT: PASS
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RADIATED EMISSION TEST- (30MHz-1GHz)-HIGH CHANNEL -VERTICAL

669 dRuV/m
Limit: —_—
Margin:
[
2 . ®
" by " |
[ li Mot et
“ '; I]f‘ﬂ‘qr". 3’3' ]I'{Je .L'. b g wm\*-ﬁr“u“"M.-“I'-"'W'."\M' A
b o Ry o
fy ill W ll'lu J'ﬂr fsi Hull 1".".,- P_H\;u._ ¥
- f'L,.-"._-'. , T b !
I
ALY
.\l.. lI
[
-13
0.000  127.00 224.00 321.00 418.00 51500 612.00 709.00 80600 1000.00 MHz
) . Antenna| Table
No. Mk Freq. Reading| Factor [Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBu d8im dBuim dBuvim | dB cm degres
1 136.7000 9.42 13.82 23.24 43.50 |F20.26| peak
2 2094500 | 19.76 993 2969 43.50 F13.81) peak
3 2951333 8.03 16.26 2329 46.00 [-22.71] peak
4 518.2333 7.27 2162 28.89 46.00 1711 peak
5 7526500 | -1.08 2667 25549 46.00 F20.41| peak
6 [ * | 8916833 | 402 28.39 32.41 46.00 F13.59) peak

RESULT: PASS
Note: 1. Factor=Antenna Factor + Cable loss, Margin=Measurement-Limit.

2. The “Factor” value can be calculated automatically by software of measurement system.
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RADIATED EMISSION ABOVE 1GHz

For Fundamental

FOR BLE

RADIATED EMISSION TEST- (ABOVE 1GHz)-LOW CHANNEL-HORIZONTAL

126.0  dBuY
Limit: —_—
AVG:
1
g—r ﬂ‘_'“‘—br”‘”‘m*\ﬂ“’.ﬁ.nw .
o A
o~ 2 N,
BG6 s &
- - -‘L\\'"".
/"lﬂ’ \\".
& ﬂl'\'.'.,_ﬁ\_
.-ur,l, ol ! x'f._.k”‘" L -“"-—,_.-\-,,Lhu‘
46.0
2400.000 240040 240080 2401 .20 240160 2402.00 2402 40 240280 2403.20 2404.00 MHz
) L. Antenna| Table
No. Mk Freq. Reading| Factor |[Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBuy dB dBu dBuy dB cm degres
1 2402.000 | 79.79 13.48 93.25 114.00-20.75| peak
2| * | 2402.000 | 71.88 1348 8534 94.00 |-BB6 | AVG 100 97

RESULT: PASS
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RADIATED EMISSION TEST- (ABOVE 1GHz)-LOW CHANNEL- VERTICAL
126.0  dBuV

Limit: —_—
AWG:
1
e '\"—’“'FH_W? T
a6 I.',.—-.-r * ! M,
L 3 T,
.fJ ! __ﬂl'““'.
Py e
o i,
v Y
. .h.ll‘fr""ﬂl‘l ."“..v
ol i ey
46.0
400.000 240040 240080 240120 240080 240200 240240 240280 240320 2404.00 MHz
: . Antenna| Table
No. Mk Freq. Reading| Factor [Measurement| Limit | Over Detector| Height | Degree Comment
) MHz dBu dB dBuy dBuy dB cm degres
1 2402.000 | 79.33 13.46 92.79 114.001-21.21| peak
2 | * | 2402.000 | 71.30 13.46 8476 94.00 |-9.24| AVG 100 335
RESULT: PASS
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RADIATED EMISSION TEST- (ABOVE 1GHz)-MIDDLE CHANNEL-HORIZONTAL

126.0  dBuY
Limit: —_—
AVG: _
1
—_— A T
— i | - S
~ ;-. T
BE :;,/' MH
/'_J \qx‘-.
ra -u- \-"‘\I
J‘ru_.a--x""-*""“hmry -A'I._H
L
“IIMHI‘IIH'\I
46.0
2430.000 2438 40 243880 243920 2439.60 2440.00 2440.40 244080 2441.20 244200 MHz
) L. Antenna| Table
No. Mk Freq. Reading| Factor |[Measurement| Limit | Over Detector| Hsight | Degree Comment
MHz dBu dB dBu dBut dB cm degres
1 2440000 | 82.49 13.86 96.35 114.00(-17 65| peak
2| % | 2440.000 | 7458 13.86 88.44 94.00 |-566 | AVG 100 i7

RESULT: PASS
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RADIATED EMISSION TEST- (ABOVE 1GHz)-MIDDLE CHANNEL- VERTICAL

126.0  dBuV
Limik: —_—
AVG: —
_— _'_N_F;I:—\_H_ —
-~ - ] s -
—~ 1 e
86 /__," - e
e it
a—‘J ‘-'-\\
P .w"“‘”r". IIH‘"’\,-,L
"'*'l-\-, -
46.0
P430.000 2438 40 243280 243920 243960 244000 244040 244080 244170 2442.00 MHz
. L Antenna| Table
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBu dB dBu dBuv dB cm degres
1 2440.000 | 82.06 13.86 9592 114.00(-18.08| peak
2| * | 2440000 | 74.07 13.86 87.93 94.00 [-6.07 | AVG 100 337

RESULT: PASS
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RADIATED EMISSION TEST- (ABOVE 1GHz)-HIGH CHANNEL-HORIZONTAL

1200  dBuv
Lirmt: —_—
1
__,_,—o--v—'“—'-\"\"\"‘-" e R
— s
o at” ﬁ = “I,
80 e " _‘“”x
f'v } "
.
L ’ ".“h‘llr
— s T
40.0
2470.000 247840 247380 247920 2479680  PARDOD 242040 248080 248170 2482.00
. . Antenna| Table
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBuy dB dBu dBuv dB om degres
1 2450.000 | 52.88 1411 96.99 114.00-17.01| peak
2| * | 2480.000 | 7497 14.11 65.08 94.00 (492 AVG 100 79

RESULT: PASS
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RADIATED EMISSION TEST- (ABOVE 1GHZz)-HIGH CHANNEL- VERTICAL

1200 dBuY
Limit: —_—
B i
— L
sl 2 T
o 4 i
B0 e il _‘\'"x_
fﬁf.u H'\
- .
AP HJ J"-‘._.
e ] “'\."l\
40.0
2478.000 2478 40 247880 2479.20 2479.50 2480.00 243040 248080 2481.20 2482.00 MHz
) o Antenna| Table
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBuv dB dBu dBu\ dB cm degres
1 2480.000 | 82.38 14.11 96.49 114.00-17.51| peak
2| * | 2460.000 | 74.44 14.11 Ba.55 94.00 |-5.46| AVG 100 339

RESULT: PASS

Note: Factor=Antenna Factor + Cable loss - Amplifier gain, Margin=Measurement-Limit.

The “Factor” value can be calculated automatically by software of measurement system.
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Field strength of the fundamental signal

Peak value
Frequency Reading Factor Measurement Limit Over Antenna
Level
(MHz) (dBuv) (dB/m) (dBuv/m) (dBuv/m) (dB) Polarization
2402 79.79 13.46 93.25 114 -20.75 Horizontal
2402 79.33 13.46 92.79 114 -21.21 Vertical
2440 82.49 13.88 96.35 114 -17.65 Horizontal
2440 82.06 13.88 95.92 114 -18.08 Vertical
2480 82.88 14.11 96.99 114 -17.01 Horizontal
2480 82.38 14.11 96.49 114 -17.51 Vertical
Average value
Frequency Reading Factor Measurement Limit Over Antenna
Level

(MHz) (dBuv) (dB/m) (dBuv/m) (dBuv/m) (dB) Polarization
2402 71.88 13.46 85.34 94 -8.66 Horizontal
2402 71.30 13.46 84.76 94 -9.24 Vertical
2440 74.58 13.88 88.44 94 -5.56 Horizontal
2440 74.07 13.88 87.93 94 -6.07 Vertical
2480 74.97 14.11 89.08 94 -4.92 Horizontal
2480 74.44 14.11 88.55 94 -5.45 Vertical




For Harmonics
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FOR BLE
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RADIATED EMISSION TEST- (ABOVE 1GHz)-LOW CHANNEL-HORIZONTAL

1160 dBuYFfm

Limuit: —_—

Margin:

’ Av“wh‘m«lw‘ﬂ.u__ ‘.-w..__.,r__J,".\Hu_mT._,_._J,H-_.m St

2

M.H'WHWFWT P o R

"M%'Lq*.h-. o .\:‘._J,-.*.m..‘-'\-"‘\‘.-. __.‘l"u_-‘--\_h.‘-_

360
1000.000 150000 200000 250000 I000.00 3650000 400000 450000 500000 GO00.00 MHz
No. Mk Freq. Reading| Factor [Measurement| Limit | Over Detector ’ﬁ'ﬂtjggf D-l::;tr}:laee Comment
MHz dBu d8im dBu\fm dBuvim | dB cm degres
1 2175.000 | 35.50 10.07 4557 74.00 |-28.43| peak
3616.667 | 33.55 12.83 46.38 74.00 |-27.62| peak
* | 4804.000 [ 42.21 7.69 4990 74.00 |-24.10| peak

RESULT: PASS
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RADIATED EMISSION TEST- (ABOVE 1GHz)-LOW CHANNEL- VERTICAL
1160  dBUV/m

Limk: —_—
Margin:
[
3
: I A
) P i e, PP L Y PP LS L T
.-N.I’a\.-"".,lw'.\_..l'-l"-..f-‘f'“ﬁw“‘-.}’\l.'f}'\\-'-/.)ﬂ'.vivr BT T Tt ot e T VA FE T W o “V‘M
6.0
1000.000 150000 200000  2500.00 IMO0.00  3I[/O0.00  4000.00 450000  SO00.00 GOD0.O0 MHz
. o Antenna| Table
No. Mk Freq. Reading| Factor [Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBuv d8m dBuim dBuvim | dB cm degres
1 2516.667 | 34.56 10.47 4503 74.00 |-28.97| peak
3766.667 | 31.82 13.75 4557 74.00 |-28.43| peak
* | 4804.000 | 41.55 7.69 4924 74.00 |-24.76| peak

RESULT: PASS
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RADIATED EMISSION TEST- (ABOVE 1GHz)-MIDDLE CHANNEL-HORIZONTAL
1160  dBUv/m

Limut: —_—

Margin:

Fiil
3
X
2 "
T Y - W e L AP s el e At g ettt Tl et
Lt A ey e !
J6.0
1000.000 150000 200000 2500.00 3000.00 3500.00 4000.00 A500.00 S000.00 GOD0.OD MHz
) . Antenna| Table
No. Mk Freq. Reading| Factor [Measurement| Limit | Over Detector| Hsight | Degree Comment
MHz dBuv d8im dBuim dBuvim | dB cm degres
1 2475.000 | 3548 10.40 45 88 74.00 [-28.12| peak
2 3850.000 | 3253 1427 46.80 74.00 |-27.20| peak
* | 4880.000 | 4366 7.89 B1E5 74.00 |-22.45| peak

RESULT: PASS




116.0  dBuV/m
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RADIATED EMISSION TEST- (ABOVE 1GHz)-MIDDLE CHANNEL- VERTICAL

Limut: —_—

Margin:

%

1 2 | N
B B S P e LA i
J6.0
1000.000 150000 200000 2500.00 3000.00 3500.00 4000.00 A500.00 SO00.00 GOD0.O0 MHz
) . Antenna| Table
No. Mk Freq. Reading| Factor |[Measurement| Limit | Over Detector| Hsight | Degree Comment
) MHz dBu dBfm dBu%fm dButim | dB cm degres
1 2633333 | 3483 10.51 45 34 7400 |-28.66| peak
3841.667 | 31.36 14.21 45 57 74.00 |-28.43| peak
* | 4880.000 | 41.89 7.89 4973 74.00 |-24.22| peak

RESULT: PASS



ii Page 36 of 56 Report No.: HK1809301183E

RADIATED EMISSION TEST- (ABOVE 1GHz)-HIGH CHANNEL-HORIZONTAL
1160  dBuV/m

Limt: —_—
Margin:
Kl
1
T A W P I O e e L S llr'u""“?".l,;,""* g T AV NP ,J"m
360
1000.000 150000 2000, 00 Z500.00 300000 3500.00 4000, 00 A500.00 S000.00 GODD.OD MHz
) o Antenna| Table
No. Mk Freq. Reading| Factor [Measurement| Limit | Over Detector| Hsight | Degree Comment
) MHz dBuy/ dBim dBuvim dBuVim | dB cm degres
1 2475000 | 3473 10.40 4513 74.00 |-28.87| peak
3875000 | 3048 14 42 44 90 74.00 |-29.10| peak
* | 4960.000 | 41.60 8.09 4969 74.00 |-24.31| peak

RESULT: PASS
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RADIATED EMISSION TEST- (ABOVE 1GHZz)-HIGH CHANNEL- VERTICAL

1160 dBuV/m

Limit: —_—
Margin:
Fiil
1 . | "y . e
..u‘\-,;.'f“\l"“"“-'"l_f-wwr.'“&ﬂ. e Y o e o T -w,w_._u;,._ L T A e I"“v"wvw"""'r jplm—
J6.0
1000.000 150000 2000.00 2500.00 3000.00 3500.00 4000. 00 A500.00 S000.00 GOD0.OD MHz
) . Antenna| Table
No. Mk Freq. Reading| Factor [Measurement| Limit | Over Detector| Hsight | Degres Comment
MHz dBuv dB8m dBu'vim dBuvim | dB cm degree
1 2283.333 | 3555 10.19 4574 74.00 |-28.26| peak
3925.000 | 31.33 1473 46.06 74.00 [-27.94| peak
* | 4950.000 | 41.91 8.09 E50.00 74.00 |-24.00| peak

RESULT: PASS

Note: 6~25GHz at least have 20dB margin. No recording in the test report.

Factor=Antenna Factor + Cable loss - Amplifier gain, Margin=Measurement-Limit.

The “Factor” value can be calculated automatically by software of measurement system.



ii Page 38 of 56 Report No.: HK1809301183E

5. BAND EDGE

5.1. MEASUREMENT PROCEDURE

1. The EUT operates at hopping-off test mode. The lowest or highest channels are tested to verify the
largest transmission and spurious emissions power at the continuous transmission mode.

2. Max hold the trace of the setup 1, and the EUT operates at hopping-on test mode to verify the largest
spurious emissions power.

3. Set the spectrum analyzer in the following setting in order to capture the lower and upper band-edges of

the emission.
Start frequency(MHz) Stop frequency(MHz)
2200 2405
2478 2500

5.2 TEST SETUP

RADIATED EMISSION TEST SETUP

Ant, feed
point

o Em — P —
< Il D‘E 1-4m

il 55,

Metal Full Soldered Ground Plane

ectrum Analyzer / Receiver
System Simulator »




5.3 RADIATED TEST RESULT

Page 39 of 56

Report No.: HK1809301183E

FOR BLE
TEST PLOT OF BAND EDGE FOR LOW CHANNEL-Horizontal
106.0  dBuVm
Limit: —_—
AVG:
GG
4
.
2.."
g
1 A
A L T T Wit L T L s
26.0
2200.000 2220050 2241.00 226150 2282.00 2302.50 2323.00 234350 2364.00 2405.00 MHz
. . Antenna| Table
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBu dBim dBuvim dBuvim | dB cm degres
1 2347600 | 2379 13.46 3725 7400 [-36.75| peak
2 2390.000 | 2817 13.46 4163 7400 [-32.37| peak
3 2400.000 | 39.44 13.46 £2.90 74.00 |-21.10 peak
4 | X | 2402.000 | 79.82 13.46 93.28 74.00 (19.28| peak
5 (% | 2402.000 | 71.89 13.46 85.35 B4.00 [31.35| AVG 100 73
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TEST PLOT OF BAND EDGE FOR LOW CHANNEL -Vertical

1060  dBuWim
Limuk: —_—
AVG:
1
B
1
GG
*J
1 &
T T T T e i B il ki “'.””"""'.---"Nruh
26.0
2200.000 222050 2241.00 2261 50 2282.00 2302.50 2323.00 234350 2364.00 2405.00 MHz
. . Antenna| Table
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBu dBim dBuim dBuvim | dB cm degres
1 2345550 | 2560 13.46 39.06 74.00 |-34.94| peak
2 2390.000 | 2767 13.46 41.13 74.00 |-32.87| peak
3 2400.000 | 34.44 13.46 47.90 74.00 |-26.10| peak
4 | X | 2402.000 | 79.34 13.46 92.80 74.00 (18.80| peak
5 * | 2402.000 | 71.29 13.46 8475 54.00 |30.75| AVG 100 333
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TEST PLOT OF BAND EDGE FOR HIGH CHANNEL -Horizontal

106.0  dBuVfm
Limut: —_—
1 AVG:
e
o ™
"
/ \
J
66| |
f
N
l\‘l*”'l_.\_.l.:; .
T A g tirnit, TS, L W “"“'"Jh*‘“""mﬁm"'—""ﬂ-"""w""l'wf-'\vm_p,,m .
26.0
2478.000 243020 248240 2 24B4 60 248680 2 248900 2 2491.20 249140 249560 2500.00 MHz
. _ Antenna| Table
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBuv dBim dBulfm dBuvim | dB cm degres
1 [ % | 2480.000 | 82.84 14.11 96.95 74.00 [2295| peak
2| * | 2480.000 | 7494 14.11 89.05 54.00 [35.05| AVG 100 71
3 2483.500 | 25.16 1413 39.29 74.00 [-34.71| peak
4 2488.523 | 25.14 14.16 39.30 74.00 [-34.70| peak




106.0
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TEST PLOT OF BAND EDGE FOR HIGH CHANNEL-Vertical

dBuY f'm

Limut:
AVG:

il

|
"'.._.
b 'I'I“ln\r"l.1._l"’fnlﬂﬂl'\"*"\"ﬁufu"u\’"”“'”“'\""mmnv o m_,k“-_‘.lmwﬂ*‘ﬂ.—'”'”‘””"""' [ m""-*'\r‘\,.“'"‘n'\_.'..."-'-‘.-,_.-‘“
26.0
PATAOND 243020 248240 248460 248680 248900  2491.20 249140 249560 2500.00 MHz
. i Antenna| Table
No. Mk Freq. Reading| Factor [Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBu dBim dBum dBuvim | dB cm degres
1 [ X | 2480.000 | 52.34 14.11 96.45 74.00 122.45| peak
2| * | 2480000 | 7442 14.11 88.53 54.00 (3453 AVG 100 33
3 2483500 | 2472 14.13 38.85 74.00 |-35.15| peak
4 2480.210 | 22.98 1417 3715 74.00 |-36.85| peak

RESULT: PASS

Note: Factor=Antenna Factor + Cable loss - Amplifier gain, Over=Measure-Limit.

The “Factor” value can be calculated automatically by software of measurement system.

Hopping on mode and Hopping off mode have been tested, but only worst case reported.
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6. OCCUPIED BANDWIDTH MEASUREMENT

6.1. MEASUREMENT PROCEDURE
1. Set the EUT Work on the top, the middle and the bottom operation frequency individually.
2. Set Span = approximately 2 to 3 times the 20 dB bandwidth, centered on a hoping channel
RBW > 1% of the 20 dB bandwidth, VBW > 3RBW,; Sweep = auto; Detector function = peak
3. Set SPA Trace 1 Max hold, then View.

6.2. TEST SET-UP

Metal Full Soldered Ground Plane

Eol ==

Spectrum Analyzer / Receiver

System Simulator
6.3. LIMITS AND MEASUREMENT RESULTS
FOR BLE
BLUETOOTH 1MBPS LIMITS AND MEASUREMENT RESULT
Measurement Result
Applicable Limits Test Data (MHz)
Result
99%O0BW (MHz)| -20dB BW(MHz)
Low Channel 1.028 1.078 PASS
N/A Middle Channel 1.031 1.076 PASS
High Channel 1.033 1.076 PASS
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TEST PLOT OF BANDWIDTH FOR LOW CHANNEL

Bl Agilent Spectrum Analyzer - Occupied BW ==
RF Q A CORREC [ SENSE:INT] [ ALIGN AUTO |
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Frequency
) Trig: Free Run Avg|Held:>10/10
#FGain:Low #Atten: 30 dB Radic Device: BTS

Ref 20.00 dBm

Center 2.402 GHz
#Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power 3.32 dBm
1.0276 MHz

Transmit Freq Error 23.675 kHz OBW Power 99.00 %
x dB Bandwidth 1.078 MHz xdB -20.00 dB

TEST PLOT OF BANDWIDTH FOR MIDDLE CHANNEL

BE Agilent Spectrum Analyzer - Occupied BW
RF C CORREC [ SENSE:INT] [ ALIGN AUTO |
Center Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None Frequency
] Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref 20.00 dBm

Center Freq
2.440000000 GHz

Center 2.44 GHz
#Res BW 30 kHz #/BW 100 kHz

Occupied Bandwidth Total Power 3.93 dBm
1.0314 MHz

Transmit Freq Error 22.619 kHz OBW Power 99.00 %
x dB Bandwidth 1.076 MHz xdB -20.00 dB
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TEST PLOT OF BANDWIDTH FOR HIGH CHANNEL

[ERERET

RF 00 A CORREC [ SENSE:INT] [

ALIGN AUTO |

Center Freq 2.480000000 GHz Center Freq: 2.450000000 GHz
) Trig: Free Run
#FGain:Low

" #Atten: 30 dB

Radio Std: None Frequency

Avg|Held:>10/10

Radic Device: BTS

Ref 20.00 dBm

Center 2.48 GHz
#Res BW 30 kHz

#/BW 100 kHz

Occupied Bandwidth Total Power

1.0331 MHz
23.361 kHz OBW Power
1.076 MHz x dB

Transmit Freq Error
x dB Bandwidth

CenterFreq
2.480000000 GHz

4.38 dBm

Freq Offset
99.00 % OHz
-20.00 dB
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7. ANTENNA REQUIREMENT

Standard Applicable

For intentional device, according to FCC 47 CFR Section 15.203, an intentional radiator shall be
designed to ensure that no antenna other than that furnished by the responsible party shall be used
with the device.

Refer to statement below for compliance.

The manufacturer may design the unit so that the user can replace a broken antenna, but the use of a
standard antenna jack or electrical connector is prohibited. Further, this requirement does not apply to
intentional radiators that must be professionally installed.

ANTENNA
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8. PHOTOGRAPH OF TEST
FCC LINE CONDUCTED EMISSION TEST SETUP
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9. PHOTOGRAPHS OF EUT

TOTAL VIEW OF EUT

Ratubstnsdnusasnibisoussss

TOP VIEW OF EUT
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BOTTOM VIEW OF EUT

FRONT VIEW OF EUT
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BACK VIEW OF EUT
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LEFT VIEW OF EUT
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RIGHT VIEW OF EUT
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VIEW OF EUT (PORT)-1
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VIEW OF EUT (PORT)-2

OPEN VIEW OF EUT
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INTERNAL VIEW OF EUT-1
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INTERNAL VIEW OF EUT-3

VIEW OF ADAPTER

----END OF REPORT----



