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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
PEAK OUTPUT POWER COMPLIANT

Note: Owing to the product under testing was identical with the AGC08321161101’s product except for
the brand name and antenna. So the test data may refer to the AGC00150180401 (FCC ID:S7A-SP36)
except for the data of radiated emission and conducted emissions.

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 V4.1

RF Output Power
(for BR/EDR)

RF Output Power
(for BLE)

2.402 GHz to 2.480GHz

19.73dBm(Max)

9.85dBm(Max)

BR XIGFSK, EDR [X]m /4-DQPSK, [X]8DPSK
BLE XIGFSK

Number of channels | 79 for BR/EDR, 40 for BLE

Modulation

Hardware Version v1.0
Software Version v1.0
Antenna .
. . Fixed Antenna
Designation
Antenna Gain 0.48dBi
Power Supply DC 3.7V by battery

Note: The USB port only be used for charging and can’t be used to transfer data with PC.
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2.2 CARRIER FREQUENCY OF CHANNELS

BR/EDR channel List

Report No.: HUAK180830940E

Frequency Band Channel Number Frequency
0 2402MHz
1 2403MHz
38 2440 MHz
2400~2483.5MHz 39 2441 MHz
40 2442 MHz
77 2479 MHz
78 2480 MHz
BLE Channel List
Frequency Band Channel Number Frequency
0 2402MHz
1 2404MHz
2400~2483.5MHz
38 2478 MHz
39 2480 MHz
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2.3 OPERATION OF EUT DURING TESTING

Report No.: HUAK180830940E

NO. TEST MODE DESCRIPTION
1 Low channel GFSK
2 Middle channel GFSK
3 High channel GFSK
4 Low channel 11 /4-DQPSK
5 Middle channel 1 /4-DQPSK
6 High channel 11 /4-DQPSK
7 Low channel 8DPSK
8 Middle channel 8DPSK
9 High channel 8DPSK
10 BT Link with charging
11 BT Link(Hopping mode)
Note:
1. All the test modes can be supply by battery, only the result of the worst case was recorded in
the report, if no other cases.
2. For Radiated Emission, 3axis were chosen for testing for each applicable mode.
3. The EUT used fully-charged battery when tested.
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2.4 DESCRIPTION OF TEST SETUP
Configure 1: (Normal hopping)

EUT Adapter/PC

Note: Owing to the EUT has own battery, and testing may be performed while adapter or PC removed.

Configuration: Continuous TX

EUT Control box PC

2.5 EQUIPMENT USED IN EUT SYSTEM

ltem Equipment Mfr/Brand Model/Type No. Remark
1 10Upad SENA SENA EUT
2 Battery XK 602248 Accessory
3 PC APPLE A1465 AE
4 Control box SERIAL N/A AE
6 USB Cable N/A 1m unshielded A.E
7 Adapter IPRO NTR-S01 A.E
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2.6 MEASUREMENT INSTRUMENTS LIST
TEST EQUIPMENT OF CONDUCTED EMISSION TEST

Report No.: HUAK180830940E

Cal.
Item 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
i . Cal.
Item Equipment Manufacturer Model No. Serial No. Last Cal.
Interval
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. Schewarzbeck 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
Radiation Cable 2 MXT HK1 RO6 N/A N/A

12.
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3. CONDUCTED EMISSIONS TEST

3.1. LIMITS OF LINE CONDUCTED EMISSION TEST

Report No.: HUAK180830940E

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

Test Receiver

N—

- Horizontal Ground Reference Plane 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 I/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.



3.5. TEST RESULT OF LINE CONDUCTED EMISSION TEST

For BLE
BT Link with charging

By adapter(worst case)
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Line Conducted Emission Test Line 1-L

LeneldEu]

e e e Fermpmncghata]
2 0.5150 10.05 45.60 §56.00 10.21 30.53 48.00 15.47
3 0.7017 10.05 43.22 56.00 12.78 22.80 448.00 17.01
1 0.1785 10.0G 45.50 84.51 15.71 31.84 5451 2257
4 2.8873 10.21 38.63 §56.00 17.27 28.50 48.00 16.50
5 08098 10.07 37.05 80.00 2285 27.70 50.00 22.30
5] 21.2852 | 10.14 A7 AT 80.00 22 53 25.77 50.00 24.23
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Line Conducted Emission Test Line 2-N

O PART 15 B G LRSS Fi|

i e e Fenapmncrbie]

1 0.1777 10.05 42.32 84.52 2227 30.42 54,50 2417
2 0.6167 10.05 44.78 56.00 11.24 31.67 48.00 14.23
3 1.2182 10.10 36.08 56.00 16.91 28.48 48.00 17.54
4 27837 10.21 38.25 56.00 16.685 30.83 48.00 15.07
] 8.7253 10.05 38.1 40.00 20.84 28.82 50.00 20.05
5] 21.0888 | 10.13 42.83 80.00 17.07 31.14 50.00 15.84
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4. RADIATED EMISSION TEST

4.1TEST LIMIT
Frequency Distance Field Strengths Limit
(MHz) Meters M V/m dB(uV)/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/m
(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 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.

3. 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.

4. 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)
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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
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
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4.3. TEST SETUP
Radiated Emission Test-Setup Frequency Below 30MHz

H : RX Antenna
| im |

Metal Full Soldered Ground Plane

==

Spectrum Analyzer f Receiver

RADIATED EMISSION TEST SETUP 30MHz-1000MHz

RX Antenna

Metal Full Soldered Ground Plane

[~—Joc

Spectrum Analyzer [ Receiver

RADIATED EMISSION TEST SETUP ABOVE 1000MHz

e A
Ant. feed
| -
— —| L ——]
A iy D‘: 1-4m

Metal Full Soldered Ground Plane

Spectrum Analyzer / Receiver

System Simulator



4.4. TEST RESULT

For BR/EDR

(Worst modulation: 8DPSK)
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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

669 dBuV/m
Limit: —_—
Margin:
L]
A ot A
"i.-u,( M
27 ?E\w..r i, _,,,.x_ﬁ.‘h-‘qﬂ"""lilbﬁ"u'vﬁ"‘nﬁlfﬂ ™ bt
it Fy
1 2 j““i‘ ;Jr
; - Uit IMPH‘,-J*_II "I‘ “h_-".alw‘l.f'
" I?; - . | B N I
. iy L, M AT
[ \J\.#‘q'.hllr ln'rn'lku\" L
13
0000 1Z7.00 Z74.00 321.00 418.00 515.00 61200 709.00 A0E_00 1000.00 MHz
. . Antenna| Table
No. Mk Freq. Reading| Factor [Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBuv d8im dBuim dBuvim | dB cm degres
1 704167 8.02 5.85 17.87 40.00 -22.13| peak
2 1480166 | 4.45 13.25 17.70 4350 |-25.80| peak
3 3274667 | 5.09 17.24 2233 46.00 |-23.67| peak
4 6313999 | 2.88 23.81 26.69 4600 [-19.31| peak
5 * | 7575000 | 4.00 2673 30.73 46.00 -15.27| peak
G QyT.366T | 279 2974 3253 5400 [-21.47| peak

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

669 dBuVim

Limmit:
Margin:

—

51
. il
e gt b
27 )% W"\JLW*""" il il
b e
2 W b Ml PR
1 }i,\ I(" L%y ,n,i.'i'Ll"'J"\"l - A “""-,_,4'.-1-"“""-- \..-hnu"
1 J /
% fj S v,
i
R
-13
30.000 127.00 224,00 321.00 A18.00 R15.00 B12.00 F09.00 BOE.00 100000 MH=z
. . Antenna| Table
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBu' d8m dBuvim dBuvim | dB cm degres

1 80.1166 1247 1.84 14.31 40.00 |-25.69] peak

2 170.6500 6.98 14 66 21.64 4350 |-21.86] peak

3 2401666 | 13.71 12.94 26.65 46.00 |-19.35] peak

4 426.0833 3.84 19.86 2370 46.00 |-22.30| peak

5 744 5666 1.24 2647 2771 46.00 |-18.29] peak

6 [ * | 951.5000 1.1 2999 31.10 46.00 |-14 50| 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

Limmt: —_—
Margin:
[
5 b,
"35 i, -'“"“ llll'“d'r .-'~|I"'-L||
27 2 3 f‘».«\.«m. - ﬂu*”*“ bty Ride
¥ e, gt T
1 oy i e L
}FI |||I "!-'lrl- llw"l"lrl‘llrlll'l..l"J.II ks 1"
W) Illﬁ..»"' |'|I 'II l||,I||f‘u'-III
-13
30. 000 127.00 224 .00 321.00 418.00 S15.00 B12.00 J09.00 BOE_D0 1000.00 MHz
. L Antenna| Table
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBu d8im dBu\im dBuvim | dB cm degres
1 68.7998 14.47 473 19.20 40.00 [-20.80[ peak
2 2401666 | 11.21 12.94 2415 46.00 [-21.85 peak
3 406.6832 541 19.27 2468 46.00 [-21.32( peak
4 634 6332 266 2351 2617 46.00 [-19.83[ peak
5 804.3832 3.08 27.32 30.40 46.00 |-15.60| peak
6 [ * | 907.8500 | 448 2883 3329 4600 [-12.71 peak

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

669  dBuVS m

Limut: —_—

—

Margin:

::5{ b
® . P |
@ 2 [ - .l'n'n‘-u"ullr'l'll.-‘qr‘dk.vhm I"\Pt't'\-ﬂ.n.|'.-'nlh"""'-"-1 Lt PTE tr‘!‘«"‘lw_.i'l.;..r'.r" A
F4 BT AT AAT ol
1 lllrr'h'.'-p' 'I""L"-'ill,-*"'-,,_ﬂl‘l-af'--‘x'-"‘rM'-.I-.*u. W 4
L
f‘ufﬂf uf“mf
[
W,
13
30.000  127.00 22400 A21.00 A18.00 515.00 612.00 709.00 A06.00 100000
. L Antennal Table
No. Mk Freq. Reading| Factor |[Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBu cBim dBulfim dBuvim | dB cm degres
1 1156833 | 10.94 5.86 17.80 4350 |-25.70| peak
2 211.0666 | 11.87 10.87 22.74 4350 |-20.76| peak
3 4454832 | 3.34 20.45 2379 46.00 |-22.21| peak
4 633.0167 | 429 23.81 28.10 46.00 |-17.90| peak
| * | 7704333 | 2497 2691 29.88 46.00 |-16.12| peak
& B49.6499 1.87 27.31 29.18 46.00 |-16.82| 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.

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

669 dBuVSm
Limit: —
Margin:
%
4 B e aeh o
% RIS W T i b
2 3 Iral kU L =
% N e
o E e l.lﬂ i o
x'“*}a,ﬂ.l“' ‘||]||;|IIII|
-13
30.000  127.00 22400 A21.00 418.00 515.00 G12.00 709.00 A06.00 1000.00 MHz
. L Antenna| Table
No. Mk Freq. Reading| Factor |Measurement| Limit [ Over Detector| Height | Degree Comment
MHz dBu d8/m dBu\fm dBuvim | dB cm degres
1 67.1833 9.48 751 16.9% 40.00 [-23.01| peak
2 2159166 | 9.69 10.38 2007 4350 [-2343| peak
3 359.8000 | 415 18.80 2295 46.00 [-23.05| peak
4 6265499 | L£49 2379 29.28 46.00 [-16.72| peak
5 TE3.9666 | 371 26.82 3053 46.00 [-15.47| peak
6| * | 9531167 | 243 2997 32.40 46.00 [-13.60| peak

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

669  dBuVS m

Limut: —_—

—

Margin:

B
Al Jn:.l"cuu,x.-w"f""”‘“'r M M“‘ﬁ“‘-«tﬁq-m,n..h..w et
. g g g
’IF- NN
lk_l\un W l.-lq --;.,H*I' oy y
Jl{r'."-‘lf _Ir
-13
30. 000 127.00 22400 321.00 41800 H15.00 61200 LRI BOE_00 100000 MH=z
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detactor All_}fjgﬁf DLZ?LGE Comment
MHz dBu' cBm dBuim dBuvim | dB om degres
1 109.2167 | 18.74 1.49 2023 4350 [-23.27| peak
2 288.3666 [ 7.41 15.36 277 46.00 [-23.23| peak
3 359.6000 | 4.90 16.80 2370 46.00 |-22.30| peak
4 B652.4166 | 7.61 23.91 31.52 46.00 |-14 48| peak
5 781.7500 | B.66 27.07 3373 46.00 [-12.27| peak
6| * | 9434166 | 431 29.82 3413 46.00 -11.87| 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

RADIATED EMISSION ABOVE 1GHz (1-10™ Harmonics)-LOW CHANNEL-HORIZONTAL
1260 dBuV/m

Limut: —_—
Margin:

3

e, 2 . = . -
" S . A - T TR b i b e, LA S Y LY
a0 b e W e - w,l b\.ll,“,_,../q"*'\ S \,I)T, Y e e + % '

1000000 1500.00 2000.00 250000 3000.00

350000 4000.00 A500.00 H000.00

RODD.0O0 MHz
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector ’qll_}tjgﬂf DL;;}::l:e Comment
MHz dBuv d8im dBuim dBuvim | dB cm degres
1| * | 2402.000 | 10416 | 10.32 114.48 7400 (4D.48| peak
3256.000 | 37.1 11.88 4909 7400 [-24.91] peak
5125000 | 45.86 570 5156 7400 [-22.44| peak

RESULT: PASS
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RADIATED EMISSION ABOVE 1GHz (1—10th Harmonics)-LOW CHANNEL —VERTICAL

126.0 dBuV/m

Limit: —_—
Margin:
3
BE
2 3
A, et ety et [y L T e »w-.fwwmw-i‘-"-“"-I“"'T\UJKHH'\’” A Hw\""'“L"r'
1000000 150000 200000 2950000 3000.00 350000 4000, 00 A500.00 HO00_00 GODD.O0 MHz
. o Antenna| Table
No. Mk Freq. Reading| Factor [Measurement| Limit | Over Detector| Height | Degree Comment
: MHz dBu' dB8fm dBuim dBuVim | dB cm degres
1| * | 2402.000 | 10420 | 10.32 11452 7400 |40.52| peak
3375.000 | 40.01 11.99 52.00 7400 |-22.00| peak
5108.333 | 4527 65.03 51.30 7400 |-22.70| peak

RESULT: PASS
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RADIATED EMISSION ABOVE 1GHz (1—10th Harmonics)-MIDDLE CHANNEL-HORIZONTAL

dBuY fm

Bk

Limuit: —_—

Margin:

6.0 "'.I'J\ --"""‘“-‘r"'*-'v“f“wr*”l el

""-"“l.""-"'l'-'ul L™ Y "d‘""*-'v'r*“i’r/“‘w'*‘f(“"'”-«'v‘fh-""'“-«-‘«-’m\ e w‘%m‘mvw”ww-—*'--g.‘
1000000 1 50000 2000.00 2500.00 2000_00 3500.00 400000 4500.00 00000 GODO.O0D MHz
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector 'ﬂﬂ::ggf DL:;t:leee Comment
MHz dBu\ d8'm dBulim dBuvim | 4B cm degres
1 * | 2441.000 10480 | 1036 115.16 74.00 (41.16| peak
2 3600.000 | 3932 1273 5205 74.00 [-21.95| peak
3 5033.333 | 4349 753 51.02 74.00 [-22.98| peak

RESULT: PASS
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RADIATED EMISSION ABOVE 1GHz (1—10th Harmonics) - MIDDLE CHANNEL —VERTICAL

126.0 dBuW S m
Limit: —_—
Margin:
1)
B6
] 3
46.0 T e b o T T Ve ._.,....,.a.r‘")?"f—-w*-'«ﬂ\w-"'ﬂ"" T _-.-\J-H"-"}T'""""“”‘""“«_Mﬂw R
1000000 1500 00 200000 2500.00 3000 3h00.00 A000. 00 A500.00 HiO00_ oo GODD.O0D MH=z
. _ Antenna| Table
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBu'/ dBfm dBufm dBuvim | dB cm degres
11 * | 2441.000 | 10443 | 10.36 11479 7400 (40.79| peak
3533333 | 3725 12.32 4957 7400 [-24 43| peak
5050.000 | 43.31 7.20 50.51 7400 [-23.49| peak

RESULT: PASS
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RADIATED EMISSION ABOVE 1GHz (1—10th Harmonics)-HIGH CHANNEL-HORIZONTAL
dBUVFm

S

Limuit: —_—

Margin:

P )
e e A
6.0} e

Foty
fars
IR

e iy,
M"."‘l. ..-""h“'%\ st '..J““'!._,\l O e %ﬂ" s, Aot _M_

1000.000 150000

2000.00 2500.00 3000.00 3500.00 4000.00 4500.00 5000.00 GODD.OD MHz
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector Aﬂfjgﬂf DLZE:LEE Comment
MHz dBu dBfm dBuvim dBuvim | dB cm degres
1| * | 2480.000 10440 | 10.41 114.81 74.00 |40.81| peak
3566.667 | 38.34 12.52 h0.86 74.00 |-23.14| peak
3 5283.333 | 48.44 253 097 74.00 |-23.03| peak

RESULT: PASS
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RADIATED EMISSION ABOVE 1GHz (1—10th Harmonics)-HIGH CHANNEL —-VERTICAL

126.0 dBuV/m

k-

Limit: —_—
Margin:

el N
460 M(M.\-w.-'l,-.._,_,\‘;"q__“_.__\‘ﬂm_n"" ‘.?»‘_,f‘-\,.--..,"_f__,)'

2 3
.‘..n"'il' et “TATVI\W\I'I-.Wﬁd“""‘-'"‘"'-(',-a,--"..-”lq.-“\"n""'"'\"""ﬂh"'.""'"'-ﬂ"‘-w«"""T'MJ‘“.'I""V"-IM“"'# .

1000000 15000 00

2000.00

2500.00

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

IMO0.00  3500.00 4000.00  4500.00 SO00.00 GODDL.O0 MHz
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector Aﬂ:gﬂf DLZELEE Comment
MHz dBu dBim dBulim dBuvim | dB cm degres
1 * | 2480.000 | 104.50 | 10.41 114.91 74.00 |40.91| peak
3375.000 | 38.79 11.89 50.78 74.00 |-23.22| peak
5308.333 | 4537 203 51.40 74.00 |-22.60| peak




For BLE

6E.9

dBuY fm
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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

Limut: —_—

—

B e

i ad 4]
preus L

27 - _— -'" d
2 : s, r.ﬁ;'w"-.-rv"l"” Uaa hmad
F L P TR
1 P [
Ao
dk I
AN
-13
30.000  127.00 22400 A21.00 418.00 515.00 G12.00 709.00 A06.00 1000.00 MHz
. L Antenna| Table
No. Mk Freq. Reading| Factor |Measurement| Limit [ Over Detector| Height | Degree Comment
MHz dBu dB8fm dBu\fm dBuVim | dB cm degres
1 107.5999 7.25 arz2 1597 43.50 [-27.53| peak
2 308.0667 6.19 15.95 22.14 46.00 [-23.86| peak
3 450.3333 325 20.59 23.84 46.00 [-22.16| peak
4 657 2667 0.84 24.04 24 .88 46.00 [-21.12| peak
5 T57.5000 2.00 2673 28.73 46.00 F17.27| peak
6| * | 951.5000 | 4.10 29.99 34.09 46.00 F11.91] peak

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

6E.9

dBuV f'm

Limit:
Margin:

B
1 35 o IR
27 3 ,,,,M.-w““-"'m "‘-»..-w"’h"m““"“"‘l'hh Py
. ;}:,‘ o - ﬂ-‘x:“"“’"‘f
/ LAY it BT A T IS L e
,‘\ |
13

30.000 127.00 224.00 321.00 418.00 51500 612.00 709.00 BOE.00 100000 MHz

No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector Aﬂ:;ﬂf DLZE::;E Comment

MHz dBuy cdBim dButim dBuVim | dB cm degres

1 146.4000 | 5.48 1524 2072 4350 |-22.78| peak

2 316.1499 | 457 16.49 21.086 46.00 |-24.94| peak

3 5101499 | 2.01 21.40 234 46.00 |-22.59| peak

4 650.7999 | 432 23.87 2819 46.00 |-17.81| peak

5 830.2500 | 2.02 27.31 2933 46.00 |-16.67| peak

6| * | 9191666 | 4.15 2914 3329 46.00 |-12.71]| 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
Limk: —_—
Margin:
B
w
] e
i 2 fﬂ:"‘R b *‘w’f o g offunerog i e
1 ‘|)$ p__-"'r T el " W.---“Hl'ﬂw_‘,-,,v*“-\'lllr‘/‘ I -
rr*}fr,nl 1 g
)‘(“ rilly
-13
30000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 H0E. 00 1000.00 MHz
No. Mk Freq. Reading| Factor |Measurement| Limit [ Over Detector ’Qﬂf:;gf DLZ?LEE Comment
MHz dBu'/ dB8/m dBu'fm dBuvim | dB cm degres
1 76.8833 | 1529 257 17.86 40.00 [-22.14| peak
2 1771167 | 757 14.25 21.82 43.50 |-21.68| peak
3 269.2667 | 12.71 14.48 27.19 45.00 [-18.81| peak
4 393.7500 | &.39 19.03 2542 46.00 [-20.58| peak
5| * | 678.2833 | 377 24 61 28.38 46.00 [-17.62| peak
& 970.8999 | 531 29.80 35N 54.00 |-18.689 peak

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

669 dBuV/m

B e

Limut: —_—

—

Margin:

3

il
-

e

4
w x . 1..11,;-".»-"'
2 1 3 L ,."'uu.-..}!""ﬁ-n,-r-\.'-."-af.u""-‘l'h b o
%, : TR L L
A Y TR T i
rll JW‘I1 fortornd
.'.-'u'HI lll'-'JI r“"flll'{.llllll {
-13
30.000 127.00 22400 A21.00 418.00 51500 612.00 709.00 A06.00 1000.00 MHz
. . Antenna| Table
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBuy cdBim dBuim dBuvim| dB cm degres
1 107.5999  14.46 872 23.18 4350 |-20.32| peak
2 3242332 | 532 17.02 2234 46.00 |-23.66| peak
3 4454832 | 384 20.45 2429 46.00 |-21.71| peak
4 6362500 | 398 2382 27.78 46.00 |-18.22| peak
51 * | 7704333 | 097 26.91 27.88 46.00 |-18.12| peak
6 962.8166 | 3.85 29.88 3373 54.00 [-20.27| 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 dBuV/Sm

Limik: —_—
Margin:
E
1 N g™
27 7 g ¥ g« | _.r-'vr . l
X A J‘uhﬁ."ﬂ.‘liﬂu'.“.m.llﬂp M .N'.Ihv.lﬂ|'lh1ll,.m__.ll-r""'“
-'JML""III"'J\ ‘Ih“"‘\-r -w\rh .l..ﬂ.""l\L"‘ _.ululr LI ERELY, Jh
wws'"“\ o AW \
i ‘
Yl
-13
30,000 127.00 224 .00 321.00 418.00 515.00 B12.00 F049.00 BOE_ 00 1000.00 MHz
. L Antenna| Table
No. Mk Freq. Reading| Factor [Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBu d8im dBuim dBuvim | dB cm degres
1 1431665 | 4.06 14.43 18.49 4350 |-25.01| peak
2 2401666 | 16.70 7.90 24.60 46.00 |-21.40| peak
3 359.8000 6.15 18.80 24 .95 46.00 |-21.05| peak
4 505.3000 6.45 21.27 2772 46.00 |-18.28| peak
5 681.5167 | -1.06 24 69 2363 46.00 |-22.37| peak
6 | * | B73.8999 381 27.93 31.74 46.00 |-14.26| peak

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

669 dBuV/m

Limit: —_—
Margin:
27 4 ‘In-.u'l"".f Il'nl_n'1rll.4'1'"hl‘ I'I'h"!ﬂrh. -
2 % g ot
R ¥ sl "I“'-. L et
i y e i it e e F
1 “"lk WA i, fri T 1, AT
N L.

Ir"‘lb.lh\' l'f",a‘h'

1

Mf

-13
30.000 127.00 22400 321.00 418.00 515.00 G12.00 709.00 A06.00 1000.00 MHz
. . Antenna| Table
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBu d8fm dBuim dBuvim | dB cm deqgres

1 104 3666 | 18.30 -0.93 17.37 43.50 [-26.13| peak

2 2029833 | 13.684 9.29 23.13 43.50 [-20.37| peak

3 3824332 | 377 18.95 2272 45.00 [-23.28) peak

4 5085332 | 435 21.36 2511 46.00 [-2029) peak

5 7025333 | -0.20 2526 25.06 46.00 [-20.94| peak

6" | 9434166 | 2.81 29.82 3263 46.00 [-13.37| 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.



126.0

RADIATED EMISSION ABOVE 1GHz
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Report No.: HUAK180830940E

RADIATED EMISSION ABOVE 1GHz (1-10™ Harmonics)-LOW CHANNEL-HORIZONTAL

dBuY fm

=

Limat:
Margin:

MHz

S ISR [P PIT SN W B
1000.000 1500.00 2000.00 250000 00000 2500.00 4000.00 4500.00 HO00.00 £000.00
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector Hﬂt:;g? D-I:EZELEE Comment

MHz dBu/ dBim dBuim dBuVim | dB cm degres
1 (* | 2402.000 | 91.13 10.32 101.45 74.00 |27.45| peak
3616.667 | 37.55 12.83 50.38 7400 |-23.62| peak
4766667 | 4211 759 4570 7400 |-24 30| peak

RESULT: PASS
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RADIATED EMISSION ABOVE 1GHz (1—10th Harmonics)-LOW CHANNEL —VERTICAL

126.0  dBuV S m

=]

Limut: —_—

Margin:

QG0 s i gt i e

A -'_.ll"r'-ll"?ﬁ'r‘""- T '\..,_—""r.h-' ;u'\- -."'l'\..l\hl’\_.lr'-r-' M e 'l-._Nr"n.wN”M M

3

*.‘-"\'\.'*""'-.Y_.'« T g ww.-'\f'll"',r

1000.000 150000 2000.00 2500.00 2000.00 3500.00 400000 4500.00 5000.00 GOD0.OD MHz
No. Mk Freq. Reading| Factor |[Measurement| Limit | Over Detector A;::;Ef D-l:e;;?:aee Comment
MHz dBuv dB8m dBu'im dBuvim | dB cm degres
1| * | 2402.000 | 91.25 10.32 101.57 74.00 |2757| peak
3375.000 | 39.01 11.99 51.00 74.00 [-23.00] peak
3 5608.333 | 6252 -1.76 bh0.76 7400 |-23.24] peak

RESULT: PASS
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RADIATED EMISSION ABOVE 1GHz (1—10th Harmonics)-MIDDLE CHANNEL-HORIZONTAL
126.0  dBuVim

Limit: —_—
Margin:
1
H
B6
3
‘00 \'In'""'-'l'l-h'*»f’ll"\,ﬁ (Pt ot Tl e I,-_,.,,fal”';-’/'h«*r"'a—'““%‘\'"-K"r'l'-"l,--**"-' B _‘_qwn.,Tw”m.-,___-«x.n._,-..“#.__v.\
1000.000 150000 2000.00 2500.00 2000.00 3500.00 4000.00 4500.00 5000.00 RODN.OD MHz
: . Antenna| Table
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector| Height | Degree Comment
: MHz dBu' dB8fm dBu'im dBuvim | dB cm degres
1] * | 2440000 | 95.18 10.36 105.54 74.00 |31.54| peak
3441867 | 39.01 12.05 51.08 74.00 |-22.94| peak
5116.667 | 4560 586 51.46 74.00 |-22.54| peak

RESULT: PASS
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RADIATED EMISSION ABOVE 1GHz (1—10th Harmonics) - MIDDLE CHANNEL —VERTICAL

dBuY fm

Loy

Limut: —_—

Margin:

MHz

3
A [T "'"*r.\,"“'u/mk--«-""“' gt ""W\M""W‘;zr"“'"""“"'\— gt g A LT Ao T""’“ T ke Vo M
1000.000 150000 2000.00 2500.00 200000 3500.00 400000 4500.00 5000.00 AOD0.00
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector Aﬂ:j;ﬂf DE;ELEE Comment
MHz dBu d8'm dBu\im dBuvim | dB cm degres

1 * | 2440.000 | 94.35 10.36 104.71 74.00 |30.71| peak
3450000 | 38.11 12.06 R0OT 7400 [-23.83| peak
3 4941667 | 42.57 8.05 h0.62 7400 |-23.38| peak

RESULT: PASS
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RADIATED EMISSION ABOVE 1GHz (1—10th Harmonics)-HIGH CHANNEL-HORIZONTAL
126.0  dBUVFm

Limut: —_—
Margin:

5
BE
3
46.0 e T T, i PR PR e e i ﬂn”Tﬁaﬁ.«r.-.f“ﬂfm’.-ww‘ ﬁ"M_""J_
1000000 1 500 00 200000 2500.00 300000 350000 A000. 00 A500.00 [000.mo RODOD.OD MH=z
. .. Antenna| Table
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBu d8fm dBu\fm dBuvim | dB cm degres
11 * | 2480.000 | 93.88 10.41 104.29 74.00 |130.29| peak
3REE.66T | 38.34 12.52 h0.86 74.00 |-23.14| peak
4916.667 | 42.18 7.98 L0016 74.00 |-23.84| peak

RESULT: PASS
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RADIATED EMISSION ABOVE 1GHz (1—10th Harmonics)-HIGH CHANNEL —-VERTICAL
126.0  dBuV/m

Limut: —_—

Margin:

Sk

2 3
. . . - " . Mk .
6.0 ”“’-J'wllr"'!-rl\" I P Lo h"l“ﬂ-l._,_.a)' d‘h‘l'l*llh-‘.*"-'l A M-’*""u“'\"h'wUT"vr\ﬁ’rwu'l | L e tﬂ)ll_uT TR ).«‘\-(.\vllrﬂ e

1000000 150000 2000.00 2500.00 300000 3500.00 4000. 00 450000

HO00.00 G000.00 MHz
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector Hﬂ:;ﬂf DLZELEE Comment
MHz dBu'/ dBfm dBu'vim dBuvim | dB cm deqgres
1| * | 2480.000 | 94.00 1041 104 .41 74.00 |30.41| peak
3641.667 | 37.64 12.98 5062 7400 [-23.38| peak
4866.667 | 43.91 7.85 51.76 74.00 [-22.24| 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
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5. 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.

i

o
l.!ié:;mmw.h,
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6. PHOTOGRAPH OF TEST

FCC LINE CONDUCTED EMISSION TEST SETUP
i J*
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7. PHOTOGRAPHS OF EUT

TOP VIEW OF EUT

BOTTOM VIEW OF EUT
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LEFT VIEW OF EUT

Report No.: HUAK180830940E
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VIEW OF EUT (PORT)

OPEN VIEW OF EUT

Report No.: HUAK180830940E
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VIEW OF BATTERY

INTERNAL VIEW OF EUT-1
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INTERNAL VIEW OF EUT-2
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INTERNAL VIEW OF EUT-3

2"y % "“;‘\'.'Uoo =

ly.

"y

-

3

¢
{

o
-

H-!

e = RSN

7"7!

&

]——
taeee

-
On
D

4 1d

i B |“‘L\..‘\\ i
| 'CREEEEL
'J—u v

jcss|



Page 52 of 52 Report No.: HUAK180830940E

VIEW OF ADAPTER (AE)

The adapter was supplied by HUAK
--END OF REPORT--



